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HISTORICAL AND DESCRIPTIVE 

ACCOUNT 

V OF 

BRITISH INDIA. 



ZOOLOGY. 

CHAPTER L 

[niroduolory Observations, 



Thb great Asiatic division of our globe, when considered 
under its zoological relations, may be partitioned into 
several different departments.' The Siberian or most 
northern portion, in consequence of the severity of its 
winter season, possesses even in its southern districts many 
attributea of the arctic regions ; but, at the same time, its 
inladd valleys and the upper, basins of itt nunderoiis and 
&r-flowinff rivers are enriched, during % brilliant though 
short-lived summer, with many of the more gorgeous 
features both of animal and vegetable Hfe^ Another vast 
and imperfectly known region of Asia ie l>ounded to the 
north by Sibena, and to iM south by Ihoce highly-elevated 
table-lands which termiilate among the HimnuJeh moun- 
tains. This division still presents several features which 
prove its assimilatiea in some respects to the characters 
which distinguish animal life in Europe ; for/dthongh it is 
mideubiedly ehafai^erized by numerous peculiar forms of 
existence, yet mai^ of its genera and Species are either the 
genuine types of groups which occur in countries with which 
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we ore familiar, or pertain tp groups which are themselves 
well exemplified by European species. Among the Him* 
maleh mountains, however, and other southern portions 
of this division, we discover many of the genera which 
occur in the low lands of Hindostan, and the peninsular 
projection of Malacca. The same circt^mstanCQ indeed 
occurs, — ^w^.mean the like transition of ^cies,-^ all 
the great geographical sections of animal life. Sach ei^ 
tensive division is characterized by several p^uUar ibrms, 
and yet at the same time nourishes many species Tvhich 
are common alike to it and to other regions ; and it ib only 
under some peculiar circumstances of local situation that 
either the zoological or botanical products undergo a sudden 
change in character and conditioi^. As the sSventurou^ 
and observant traveller advances on his< journey, a few 
species are continOally perceived to decrease in numbers, 
and then to disappear, — while' their places ure supplied by 
others, which, at first but thinly scattered, gradually acquire 
an accession of numbers, till they too have reached their 
full amount or centre of dominion ; but the change being, 
only partial from place to place, the difference is po more 
suddenly perceptible than that in the horizon by which the 
traveller is himself stirrounded, and a portion of which ia 
his onward progress becomes insensibly from the^circum* 
ference the very centre of the field of vision. 

Many species indeed can scarcely be said to have any 
proper centre of dominion, but are rather repeated again in 
dififerent and far-distant regions ; thus showmg that certain 
peculiar combinations in the physical character and ccmsti- 
tution of countries, which we cannot always perceive of 
apprec^e, lead to an analogous character among the tribes 
of living nature, almost independent of latitudinal orlongitu- 
dinal position. These latter circumstances, however,<^T-th'at 
is to say, the position o^ a place in relation to latitude and 
longitud*, especially when combined with a knowledge of its 
height above and distance from the sea,— ^are on a general 
view highly influential in regulating the distribution of 
spepies, and form, if not an indispensable, at least a highly 
inteiresting element in our knowledge of the geography 
of natural groups, \lthough under similar climates the 
species may be singularly mversified, yet an identity, or 
close resemblance of specific forms, may no doubt be relied 
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upon as indicatins an ^analogy in the climate* tt if now, 
to be sure, somewhat inaccurately said by botanists, that a 
mountain is hi?h enough to enter " into the reston of the 
rhododendrons, just as it was formerly said that such a 
mountain attilined to the limits of perpetual snow,— •an 
erroneous mode of expression, as admitted by Humboldt, 
if it be thereby meant to intimate that under the influence 
of a certain temperature, or any other climatic influence, 
certain vegetable forms must of necessity be developed. 

Heat and cold certainly produce very different effects 
upon Hiflferent, species of livinflr creatures. A qnadruped or 
bird which has its centre of dominion or characteristie 
locality in a temperate region will be so far influenced by 
an amelioration of climate as to extend its range somewhat 
farther north, under a meridian where, from local causes, a 
greater warmth prevails than is customary in the same 
degree of latitude ; but a truly northern species, which 
dwells by preference " in thrilling regions of thick-ribbed 
ice," would rather extend southward on a meridian line 
of more than usual coldness. The one would advance in 
the direction of the Pole, attracted rather than drivmi 
northwards by the increase of temperature; the other 
would migrate in a southerly direction, not to avoid but 
to accompany the cold. Thus, the musk-ox, one of the most 
remarkable of the North American animals, which affects a 
cold and barren district where grass is replaced by lichens, 
owing to the greater mildness of the climate, does not 
range so far to the southward on the Pacific coast as it 
does on the shores of Hudson's Bay ; for it is neither 
found in New-Caledonia nor on the banks of the Columbia, 
nor does it occur on the rocky mountain-ridge at the 
customary crossing-places near the sources of the Peace, 
Elk, and Saskatchewan rivers. 

In tracing each parallel throughout its whole extent we 
shall find, as we advance from the polar and temperate to 
the equatorial regions, that the species become restricted 
in their distribution, and that although they may occupy in 
reality as great an extent of actual space, they yet extend 
over a smaller portion of the earth's circumference. Thus 
in the northern hemisphere we find the wolf, the seal, the 
walrus, and the Polar bear, occupying a large portion 
of the entire circumference of the hi^er latitTidei, from 

Vol. in.l-B 
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the vicinity of the Pole itself to the Arctic circle. But om 
we proceed soathwards, these and many more inhabitants 
of the colder climates disappear, and their places are occu- 
pied by others which, however extended may be in some 
instances their latitudinal distribution, are yet much more 
restricted in the amount of meridians through which they 
pass than are those to which we have just alluded. Thus^ 
of the numerous feline animals which inhabit Asia, the lion 
alone extends the ** reign of terror" to the corresponding 
parallels of the African continent, while the wolverene 
of the north prowls alike over the snows of Europe, Asia^ 
and America. 

It is probable, however, that most of those species which 
have their centre of dominion in temperate countries are 
capable of enduring the most widely extended geographical 
distribution. This may be illustrated even by the dinerent 
varieties of the human race. A native of Britain braves 
alike the most fiery breath of the torrid zone and the frozen 
climates of Greenland ; but an Esquimax would perish on 
the shores of the Congo ; and a nezro, although better 
supplied than were the Russian sailors under similar 
circumstances, would barely survive a winter amid the 
desolate snows of Spitzbersen. Most of those animals 
which we have domesticated, and carried along with us in 
our almost universal migrations, such as the horse, sheep^ 
and goat, have their origin in the temperate countries of 
higher Asia, among the mountains and elevated plains 
of which their originals arc still to be traced. It is no 
doubt owing to the physical conditions of clime and country 
that these and certain other species have been enabled to 
follow their masters, and to breed and prosper under almost 
every variety of climate. On the other hand, had they been 
native to an equatorial region, they would have been com- 
paratively of little service in the northern parts of Europe 
or America ; or had they been naturally confined to the 
vicinity of the Arctic circle, their value would have sufiered 
a corresponding dimmution in relation to the inhabitants 
of intra -tropical climes. It is thus, by an admirable law 
of Divine benevolence, that all those animals, from the 
domestication and culture of which the most widely spread 
and essential advantage was capable of resulting to the 
human nee, have been created and retained the natural 
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inmates of the temperate renons of our fflobe ; while thoce, 
again, the general distribution of which must have been 
regarded rather as a curse than a blessing, have been, with 
few exceptions, rendered the invariable inmates Mther of the 
hottest or the coldest climes. By way of illustration, let 
us take an example from each of the two extremes. Were 
a tiger conveyed from the jungles of tropical Asia to the 
norSiem steppes of Siberia, or the shores of the Arctic 
Sea, how soon would he lose his gigantic strength and 
ferocious vigour !— or, were a Polar l^r transferried from 
his bleak eternity of floating icebergs to a sultry island 
of the Indian archipelago, how speeidily would the surly 
i^Tage cease to create alarm ! The spirit of the same 
Observation might be applied to much more serviceable 
animals, which, however, not being natives of temperate 
countries, are for that very reason incapable of being 
rendered useful in the most universal and therefore highest 
degree. We may adduce as familiar examples the rein- 
deer and the dromedary, the former of which the wandering 
Bedouin of the desert would as vainly attempt to rear amid 
the shifting sands of Arabia, as the Nomadian of the north 
would the latter on the cold and lofty plains of Finmark or 
Norway. 

But to proceed with the more immediate subjects of our 
]nresent inquiry : No sooner do we enter upon the soology 
of India Proper, than the European forms of animal life 
almost entirely disappear, and are succeeded by others of a 
licher and more varied character of form and aspect, some 
of which, however, extend to the parallel latitudes of the 
African continent. The Asiatic islands, again, present us 
with another picture, and this latter change may be said to 
commence at the southern extremity of the Isthmus of 
Malacca. Java and Sumatra will probably be found to be 
the metropolis or central region of this ranse, which still 
produces several of the forms of Northern India ;* wlule in 

* Amonf birds, for example, tbe sfngalar geiras Bnieunu oTTem- 
minck, which that natnralist places iMtween Acctntor^ and MotneiUa^ 
which M. Reinwardt regards as pertaining to Lcmma^ and M. Lesson 
daMea with the Museicapida, has been recently received by ProA«aor 
Jameson from the northern parts of India. It was fbrmeriy believed to 
belong exclusively to Java and Samatn. In lilie manor tbe genua Mi/O' 
9kcnu9t regarded as peculiar to Java (Af. meuUlicut, Tem., being a abort 
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New-GaiiMiB and New-Ireland, the Asiatic fonni, pioperlf 
80 called, bepa to disappear, ahd are replaced by many 
singular and interesting species, which exhibit the com- 
mencement of what may be named the Australasian king- 
dom. F<Hr example, the genus Mdvphaga (including those 
honey-sucking birds which so strongly characterize the 
latter region) are also found in the above-named islands, as 
are likewise species belonging to DacelOf BaritOf and other 
groups, which were long believeil to pertain exclusively to 
Australasia. In all other countries the larger quadrupeds 
of the Indian islands entirely disappear, and the suctorial 
family of birds are displayed in all their brilliancy ; while 
the New-Guinea Promerops unites with the MeUphagida^ 
and beautifully exhibits the finely graduated transition in the 
forms of animal life from one region to another.* None 
of the perching-birds {InsesMores) of these southern countries 
are generically the same as those of Europe, and an exami- 
nation of the insects and shells leads us to the same general 
results. 

For the present, however, we must confine our observations 
chie^y to the territories which lie to the south and west 
of the great mountain-chains of Himmaleh and Hindoo 
Gush, — to Cabul, Cashmere, and Hindostan, properly so 
called. We shall also refer occasionally to the zoological 
productions of the great island of Ceylon; so that our 
sketches will comprehend a space extending from the 6th 
to the 34th degrees of north latitude, and from about the 
66th to the 90th degrees of east longitude. TIms division 
of the Asiatic territory is convenient, not only in a political, 
but also in a zoological point of view ; for while it embraces 

doM sfo tbe only known species), is now known to oontsia two 
additional species IM. Horsfieldn and TTemminckii^ flfurad by Mr 
Ooald), both or which occur amunft the Himmaleh mountains. 

*The genus Pomatorkintu, Horsfleld (Linn. Trans, vol. xlii. p. 
164), in relation to the preceding observations, may be said to exhibit a 
more oomplicaied distribiilion. It was established by its founder fbr 
the reception or a species fVom the wooded mountains or Java ; but the 
dusky bey-tater of I^iham (Gen. Hi$t., vol. iv. p. 146, No. 31) belongs 
to the aaBie ^enus, and a new species has lately been added to it under 
the name of P. supercilioi%u (Jjinn. Trans., vol. xv. p. 930). Both 
of these are native to New-Holland, where, I believe, Uiey were first 
observed by Mr. Robert Brown. Lastly, the P. erytkrogenys, a recently 
dlseovered species, has been ascertained m inhabit the Himitnaleh range 
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ill oar great Indian possessions, it also marks out tlM line 
of demarcation between these and the adjacent countneft, 
which, in regard to many important features of their 
nataral history, present a considerable disresemblance. 

Although these regions, or the greater portion of them, 
•re situated beneath a tropical sun, they yet present many 
modifications of soil, temperature, and climate. Immense 
plains, either richly wooded and well watered, or ezhibitinff 
a more barren and uncultivated aspect ; a great extent of 
seacoast intersected by large and numerous rivers, the 
mouths of which are enriched by deltas of alluvial land ; 
sloping hills, and upraised terrace-lands, embowered amid 
the most gorgeous vegetation, 

** Shade ahove shade, a woody theatre, 
Of stateliest view;" 

lofty mountains, with their ** crags prerup't,*' separated by 



dark ravines where the foot of man has never trod ;• 
finally, the snow-covered summits of the loftiest alps, 
piercing even above the regions of cloud and storm, and 
contrasting magnificently their stainless and star-like peaks 
with the deep blue ether of that crystalline sky, 

** Throufh wlkich the son walks baniinf without besms;*— ' 

these, and other diversified localities, present, as may be 
eupposed, the most apt abodes to a vast variety of species 
in the brute creation.* 

* The followinf extract conveys a striking picture of the scenery of 
the Asiatic alps:—" The dasziing brilliancy of the snow," eays Cantaiii 
Hodgson, '* was rendered more striking by its contrast with the aark* 
blue colour of the sky, which is caused by the thinness of the sir : and 
at night the stars shone with a lastre which they have not in a denser 
atmosphere; it was curious, too, to see them, when rising, appear like 
one sudden flash, as they emerged fVom behind the bright snowy sum- 
mits close to us ; and their disappearance, when setting behind the pealis, 
was as suddeu as we generally observed it to be in their occoltation by 
the moon. 

** We were surrounded by gigantic peaks, entirely cased in snow, and 
almost beyond the regions of animal and vegetable lifb, and an awAjl 
silence prevailed, except wben broken by the thundering peals of fhlling 
avalanches; nothing met our eyes resembling the scenery in the haunts 
of men ; by moonlight all appeared cold, wild, stupendous, and a pagan 
■if kt «ptly imsgins the place a fit abode (br demoos. We did not see 
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CHAPTER 11. 

The Qiuidruped$ of India* 

The Gibbon— Entcllua Monkey— Wanderoo— Bats — Boars — Jackdl— * 
lliibet Dog— Ichneumon — Lion— Tiger — Huntint-tiger— Squirrel— 
Gigantic Rat— Pangolin —Elephant--Rbinocero«->^inel— Musk-deer 
— Nepaul Stag — Rusa Deer — Spotted Axis — Hoff-deer — Roebuck — 
White Oryx— Chiru— Four-homed Antelope— Nyl-gbau—Casbroer* 
Goat — Jemlah Goat— Wild-sheep — Bufllilo— Arnee-'-Gruntiag-o&-» 
Qayall— Cetaceous Animals— Dngong—Gangetio Dcriphin. 

In our zoological sketches we must of course confine 
ourselves to the history and attributes of but a small por« 
tion of the animal kingdom compared with the total species ; 
but we shall at the same time endeavour to make such a 
selection as may illustrate most of the peculiar and mote 
remarkable features of Indian zoology. We shall there- 
fore proceed, conformably with the systematic arrangements 
of naturalists, to the qtuidrumanmu order of the class 
Mammalia, which, containing the monkeys and other spe* 
cies, one of which even Linnsus regarded (under the name 
of HovM noctumus) as nearly alli^ to the human race, 
may be considered as entitled to our earliest consideratioiL 

Of the orang-outang, the most remarkable of the ordeli 
We cannot here speak, as it occurs only in Borneo and cer* 
lain other districts which lie beyond the bounds of our pret* 
ent jurisdiction ; but many of the smaller species are na- 
tive to the Indian forests. Indeed nowhere m the known 
world are monkeys better provided for than in India, where 
in some districts the weak and idolatrous superstition of 
the natives has raised them even to the rank of gods. 
Temples of the most magnificent structure were erected in 
their honour ; and when one of these was plundered by 
the Portuguese in Ceylon, tbey found in it the tooth of an 
•pe enclosed in a casket of pure gold. In such veneration 
was tUs lelic held by the natives, that they offinred 
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hundred thouiand ducati as the price of its redemptiofv— 
but in vain ; for it was burnt by the viceroy, with a view to 
■top the pro^ss of idolatry. There are hospitals for apes 
in Ahmedalrad ; and in many parts of India they are so 
familiarized by indulgence as to breed in numbers among 
the bamboo-copses by the wayside. 

The gibbon, or long-armed ape {Hylohatis lar), has been 
brought from Pondicherry. The name by which it is dis- 
tinguished appears to be of ancient origin. According to 
Delachamp, the animal called cephos by Pliny is designated 
keipon by otrabo, and from the latter term ffibon or gibbon 
may have been derived. Both terms probablv originate 
from koph or kophin, whibh in Hebrew and Chaldee signifies 
ape ; but the description of the cephos given by Pliny does 
certainly not coincide with the ascertained characters of 
the modem gibbon, which is chiefly distinguished by the 
enonnous length of its arms. The eyes are large and 
deeply seated, the nose is flat, and the ears resemble those 
of the human race. A circle of gray hairs passes over the 
eyes, cheeks, and beneath the under-jaw, ai:d, completely 
surrounding the visage, gives a singular aspect to the 
animal. The general colour of the hair is black, except on 
the backs of the hands and feet, which are gray. The 
disposition of the long-armed ape is mild and gentle. In 
a state of domestication it receives its food without any 
impatient greediness, and manifests a strong attachment to 
those with whom it becomes acquainted. This long-armed 
ape is native to the coast of Coromandel, and occurs also 
in the peninsula of Malacca and the Molucca islands. It 
was in one of the latter that Father de Compte had an op- 
portunity of examining an individual of the species, which» 
he says, walked on two feet, used its hands like a man, and 
had a face like a Hottentot. The whole of its body was 
covered over with a dark-gray waol, and its voice, by which 
it expressed a variety of passions, exactly resembled that 
,of an infant. 

Intermediate between the gibbons and macaccas may be 
placed the genus SemrumithectiSf of which the entellus 
monkey offers a charactenstic example. Though the tribe 
to which this species belongs resemble the gibbons in tho 
■hape of their heads, and in their physiognomical ezpxessioi^ 



they are easilj diftingaished by their lengthened taiU, of 
which the gibbone are entirely destitute. The entellas 
monkey, though extremely common in Berigal, appears to 
have been recorded in eye tematic works only at a compara- 
tiyely recent period, by M. Dufiresne. It differs from its 
eonffeners in its long and slender Umbs, the slowness of its 
motions, and a certain unalterable apathy of expression. 
It is of a uniform ashy-gray in the upper parts, somewhat 
darker on the tail. The under-surface of the body is of a 
dingy yellowish white ; and the fore-arms, hands, and feet 
are of a dusky blkck. The fingers of both extremities are 
Tery long, and the thumbs comparatively short. The face 
is Mack, tinged with violet, and is surmounted above the 
«yebrows by a line of long, stiff, black hairs projecting for- 
ward, and slightly npwara. The sides of the cheeks and 
the under part of the chin are margined by a beard of 
grayish white, which passes along the line of the jaws, and 
extends upward in freot of the ears, which are large, prom- 
inent, and of the same colour as tfcw face. The height of 
the specimen in the Zoological Gardens exceeded two feet 
when in a sitting postnre, and its tail, which was rarely 
unfurled, measured nearly thirty-six inches. This is one 
of the species worshipped in the religion of the Bramins. 
According to Mr. Bennet, it is identicd with Uie Ceylonese 
species described by Thunberg^ and Wolf. It frequently 
occurs in a domestic state in that island ; and such is the 
respect in which (whether wiki or tame) it is held bv the 
natives, that, whatever ravages it may commit, the latter 
dare not venture to destroy it, bat merely endeavour to 
friffhten it away by cries more discordant than its own. 
<* Imboldened by this impunity, the monkeys come down 
from the woods in large herds, and take possession of the 
produce of the husbandman's toil with as little ceremony 
as though it had been collected for their use ; fbr, with a 
decree of taste which does them credit, they prefer the 
cultivated fruits of the orchard to the wild ones of their 
native forests. Figs, cocoa-nuts, apples, pears, and even 
cabbages and potatoes, form their /avounte spoiL The 
numbers in which they assemble render it impossible for 
the sufferer to drive them away without some more efficient 
means than he is willing to employ ; he is consequently 
compelled to remain a spectator of the devastation, and ta 
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0abmit without repining to his late."* Thit species appeaiv 
to be Tery susceptible of cold, and cannot stand a removal 
from its native regions. Thunberg's specimen died in the 
hititude of the Cape, and the indivi<Kial8 more recently 
transported both to London and Paris have since expired. 

When the government of Dubhoy, after its surrender to 
General Goddard in 1780, was intrusted to Mr. Forbes, the 
city contained about 40,000 inhabitants, and as many mon- 
keys. The governor, on his first arrival, resided in a house 
the back part of which was separated by a narrow court 
from that of a Hindoo ; and, in consequence of the cool- 
ness afforded by its shaded situation, he usually retired with 
his book to a veranda there during the heat of the afteiw 
noon. Here small portions of mortar and tiles frequently 
fell upon him, to which at first he paid no attention, till one 
day a blow from a larger piece than usual made him turn 
round to discover the cause. To his surprise he observed 
that the opposite roof was entirely covered with monkeySp 
which, having probably taken a disliie to his European 
complexion, had commenced a system of warfare which 
finally left him no other alternative than that of changing 
his lodgings. 

The Wanderoo monkey {Macacus sUemu) is also in- 
digenous to the East Indies. It appears to be figured in 
Knox's History of Ceylon, although that author erroneously 
applied the name to several difierent species, which he re- 
garded as varieties of one and the same. The prevailing 
colour of this animal is a fine black, but the sides of the 
head and chin are surrounded by a broad beard or ruff oi 
a dingy white or pale gray colour. The tail is about half 
as long as the body, and is terminated by a tuft of hair ; 
on which account, probably, it has by isome authors been 
named the lion-tailed monkey. " There are,'* says Father 
Vincent Marie, ** four sorts of monkeys on the coast of 
Malabar. The first is perfectly black, covered vrith glossr 
hair, with a white bearcf surrounding his chin, and extend- 
ing a span or more in length. To this monkey all the rest 
Say such profound respect, that they submit and humiliate 
lemselves in his presence as though they were capable of 

* The Gardens and Menagerie of the Zoological Society Delinealed^ 
vol. i. p. 86. 
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i^reciating his saperiority and pre-eminence. The prineetf 
and great lordf hold him in much estimation, because he is 
endowed above eveiy other with gravity, capacity, and the 
appearance of wisdom. He is easily trained to the per- 
formance of a variety of ceremonies, grimaces, and affected 
courtesies ; all which he accomplishes in so serious a man- 
ner and to such perfection, that it is a most wonderibi thin^ 
to see them acted with so much exactness by an irrationu 
animal." Of this species there is a fine example in the 
Edinburgh College Museum. It was kept alive in a do- 
mestic state for a couple of years ; but the most remarkable 
instance of its courtesy during that period consisted in its 
biting off the calf of a negro's leg. It was accordingly 
slain. 

The preceding examples must suffice to illustrate the 
history of the quadrumanous tribes of India. We come 
Bext to the Cheiroptenu fiunily, which includes and is con- 
stituted by the bats. 

When the '* knell of parting day" announces the approach 
of the long-continued twilight of our temperate regions, we 
see our own diminutive species flitting about on leathern 
wings, or dimpling the surface of the still waters in search 
of insects and other natural prey ; but these give us but a 
feeble idea of the monstrous forms which inhabit equatorial 
countries. The Indian species belong chiefly to the genus 
Purvpua, The eatable rousette {Pt, edvlis\ called kalon by 
the natives, is abundant in the great Asiatic islands. Its 
flesh is white, delicate, and remarkably tender. Its wings 
extend more than five feet from point to point, and ils muz- 
zle resembles that of a dog with the point of its nose cut 
in two. It is taken by means of a sadc fastened to the ex- 
tremity of a pole. Its flesh is rendered less pleasing to 
European palates on account of the strong odoHr of musk 
with which it is infected. 



We now enter upon the history of the carnivorous tribes, 
of which the first family is the PlarUigradOy including the 
extensively distributed Uiough not very numerous group ot 
bears, as well as the racoons, eoati-mundis, badgers, and 
other species, characterized, as the family-name implies, by 
their walkmg on the entire under-surfiice of the foot, and 
not merely on the points of the toes after the oManer ^ 
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doft and cats. Among eartiiyoroos quadrapeds thera aie 
many gradationi of ferocity, from the bloixithinty tiger» 
which so greatly rejoicea over the palpitating flesh of a 
living victim, to the more omnivorous propensities which tUs- 
tinguish the subjects of uur present paragraph. This ver- 
satility of instinctive habit is no doubt closely connected 
with, if it does not proceed from, a less determinate foima- 
tion of the digestive and prehensile organs, such as the* 
stomach, teeth^ and claws. The unequalled strength and 
rapacity of the tiger, — ^his sharp retractile talons, — the great 
development of his canine teeth, and the compressed and 
cutting character of the molars, combined with the simpli- 
city of the stomach and the shortness of the intestinal 
canal, render it, as it were, the type of carnivorous animals. 
It exhibits no tendency in any of its forms to the herbivorous 
structure, but is strictly and characteristically a flesh-eating 
animal, — '* a most beautiful and cruel beast of prey." The 
contour and physiognomy of the bears are very different. 
Heavy and inactive in their forms, with unretractile claws, 
more elongated muzzles, and consequently weaker jaws, their 
teeth also, though sufficiently formidable, show a decided r^ 
lation to the herbivorous structure in the breadth of the 
molars, and their bluntly tuberculated crowns. ** One of 
those phenomena," observes the editor of the English 
translation of the Refme AninuU, ** which is most worthy 
the attention of the naturalist, and most calculated to lead 
us to appreciate the infinite power of the Creator, consists 
in the insensible and gradual changes which the same organ 
will pass, by which its nature will in some measure be trans- 
formed, and results produced entirely different from those 
which constituted the object of its original destination. 
The organs of sense and motion offer frequent examples of 
this phenomenon ; and the teeth of certain animals present 
a remarkable instance of the same. The true Carmvora, the 
cats for instance, have in each jaw teeth evidently destined 
by their form and position to cut, like the two blades of a 
scissors, the fibres of the muscles of their prey. But in pro- 
portion as the destination of an animal is more decidedly 
carnivorous, the teeth lose their trenchant character, and 
grow thicker, and thus we at last arrive at a limit where^ 
can no longer be distinguished frt>m the tuberculous' teethi 
whoae office simply coMosta in triturating the food. Thtie 
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teeth, when sharp and slender, are opposed faee to fiioe ; 
bat when thick, they are opposed crown to crown ; so that 
they become truly transformed into molar teeth ; and nature, 
in operating so considerable a transformation, has no need 
of making any essential change in those organs. It it 
cnificient for the purpose that a very small tubercle, which 
is already found on the internal face of the slenderest teeth, 
should simply receive a more augmented development."* 
Even the bears of the Arctic circle, which, from the scarcity 
of vegetable food in those frost->bound regions, are probably 
the most carnivorous of their kind, have in a state of cap- 
tivity been sustained for a length of time, and in vigorou* 
condition, on bread alone. 

The labiated bear ( Urstis lahiatii9) inhfd»it8 the moan- 
tainous districts in the north of India. It dwells in holes 
and cavernR, which it sometimes excavates with its long 
elaws, and feeds chiefly on fruits, ants, and honey ; but the 
structure of its teeth indicates strong carnivorous propensi- 
ties, and its naturaUiabtts are in truth but little known. It 
seems more docile and intelligent than others of the species, 
and is frequently taught certain " fantastic tricks" by the jug- 
glers in Bengal, where it is exhibited for the amusement of 
the people. It is not uncommon am6ng the mountains of 
Sihlet, and in the environs of other inhabited places. 

According to M. Duvaucel, three species of bear inhabit 
India and the neighbouring islands. The first is the one 
just noticed, which the reader may have seen exhibited in 
menageries under the inapplicable name of urtine sloth ; 
the second species is the Malay bear ( U. Mdayamu) ; the 
third is the Thibet species described by M. Duvaucel* and 
observed by Dr. Wallick among the Nepaul mountains. It 
is supposed to oc6ur likewise in Sumatra. A fourth Asiatic 
form of this genus, the Bomean bear {Helarcti$ eurypsilut 
of Horsfield), inhabits the great island from which it de- 
rives its Endish specific name. 

The rate! or honey-eater (Viverra mellivora of Spar- 
mann), an animal of singular habits, long regarded as pe- 
culiar to the African continent, appears from the testimony 
of General Hardwicke to occur in India. Its manners, how- 
ever, do not at all correspond with those assigned to th« 

* Griflitb's AiUmal KUicdom, tol 11 p. M0. 

OL. m.— c 
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Afirican indiTidaali^f the species. The Asiatic variety iu' 
habits high banks on the borders of the Ganges and the 
Jumna, £rom which it rarely issues by day. At night it 
prowls around the Mohammedan habitations, and will som»' 
times even scratch up recently interred human bodies, un- 
less the graves are protected by a covering of thomv 
shrubs. DO rapid' are its subterranean exertions* that it 
will woriL its way beneath the surface in the course of ten 
minutes. Their favourite food consists of birds and small 
quadrupeds. The specimen in the Zoological Gardens is 
remarkable for its playfulness and good-humour. It solicits 
attention by a variety of absurd postures, and tumbles head 
over heels with the greatest delight as soon as it has suc- 
ceeded in attracting ue notice of visiters** 

The rivers of India are so well stored with fish that we 
naturally expect, on inquiring into the history of the Digitif 
graio^ which form the second tribe of carnivorous animals^ 
or such as walk upon their toes, to find the insidious ottei 
lurking along their shores. We must not, however^ con- 
found the Pondicherry otter {LxUra nair^ F. Cuvier) with 
the corresponding, though not identical, species of Europe 
or America. Its hair is of a deep chestnut colour above, 
paler on the sides, and of a reddish- white on the under part» 
of the body. The end of the muzzle b reddish, and' there 
are two spots of a similar colour one above and the other 
beneath each eye. It measures about two feet and a half 
exclusive of the tail, which is a foot and a half in length. 
This species was sent from Pondicherry, where it is named 
^'tr-nayU by M. Leschenhault ; and other Asiatic otters 
have been described by Sir Stamford Raffles (JLt^m. Trans^y 
vol xiii.), by Dr. Horsfield, and by M. Diard. 

We come next to the histoiy of the canine tribes, one or 
more of which arc distributed over the East, as Uiey are 
over almost all the other known countries of the earth. The 
real origin of our domestic breed of dogs, whether from a 
single or complex source, may be said to be entirely un- 
known as a subject either of history or tradition. It is lost 
in the usual obscurity of a remote ancestry, and can now 

* Gttdeos and MfliMfaiieb Ae., vol. Lpb 90i 
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he mscertained (if at all) only by the mTettigatkma of the 
nataralist. So infinitely varied is the external aspect of the 
domestic dog, and so much does it seem to depend, not only 
on the physical conditions of clime and coantry mider 
^hich th« animal exists, but on the moral and political state 
of the particular nation by which it is held m subjection, 
that in numerous instaaces all traces of resemblance to the 
original stock, or to any known species of wild animal, 
have disappeared ; and after the lapse of ages, we are in 
fact at last presented with what may be oUled artificial 
creatures, incapable of subsisting without the aid of man, 
and of which accordingly no stnctly natural type can be 
fl&id to have ever existed in any age or country. They have 
arisen in some cases firom the necessities, in others from the 
caprices, of the human race, which in^ this respect mav be 
said to have fulfilled the threat of Caliban, and ** peopled the 
iale with monsters."* 

The jackal or chacal {Canis aureus) is extensively 
Jpread over all the countries of the East. lu great voracity, 

fregarious habits, and dreadful nocturnal cries, are well 
Down to Indian travellers ; and poor Leyden has alluded 
to this animal in his address to an Indian gold eoin, writ- 
ten, it is said, when labouring under the fatal effecU of a 
£aup de soleU. 

** Slave of the daik and dirty mine ! 

What vanity has bronght thee here ? 
How can I love to aee ibee shine 

So brifbt whom 1 baiw boapht ao dearl 
The tent-ropes flapping lone I hear. 

For twilif lit converse arm in arm ; 
The CkaeaPg ahriek btlrsts on mine ear, 

When mirth and muaic wont to eharm. 
By Cherical'a dark wandering streams. 

Where cane-tufts shadow all the wild, 
Sweet viaions haunt my waking dreams 

or Tevioc, loved while yet a child ; 
or castled rocks stupendous piled. 

By Esk or Eden's classic wave. 
Where loves or youth and fHendship smiled 

Uncaxs'd \ff thee, vile yellow slave ! 

The most remarkable of the canine animals of India' is 
Abe Thibet-dog, a gigantic kind of mastLflf, which inhaluta 

* Bes Qnaiterly Journal or Agriculture, No. ft, p. 640. 
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eertain portions of the table-land of the Himmaleh monn 
tains. It is employed as a watch-dog by a tribe called the 
Bhoteas, and is said to have a strong aversion to Europeans, 
or, as Dr. Wallick expresses it, " flies ferociously at a white 
face.** *' The mansion of the Kajah of Bootan,** says Gap- 
tain Turner, " stood upon the right ; on the left was a row 
of wooden cages, containing a number of large dogs, tre- 
mendously fierce, strong, and noisy. They were natives of 
Thibet, and, whether savage by nature or soured by con- 
finement, they were so impetuously furious that it was un- 
safe, unless the keepers were near, even to approach their 
dens." The individuals transmitted to the Zoological Ga^ 
dens came from the neighbourhood of Diggarchee, the 
capital of Thibet, aAd are supposed to be the only indi- 
viduals which were ever-domesticated by Europeans. Their 
colour was a deep black, slightly clouded on the sides; 
their feet, and a spot over each eye, being of a full tawny 
or bright brown. They had the broad, deep, truncated 
muzzle of the mastiff, and lips still more deeply pendulous. 
We regret to add that both these animals died soon after 
their arrival in England. 

Another species of Indian do? (Canis quoa, Hardwicke) 
inhabits the mountains of Hamghur. 

The group which is next to claim our attention is that of 
the mangoustes or ichneumons, the most celebrated of 
which is of Egyptiah origin. Several species, however, in- 
habit the Asiatic continent and islands, and the mungos 
{Vvoerra mungos^ Linn.) is characteristic of India. The 
last-named species, like its brother of the Nile, is celebrated 
for its destruction of reptiles and poisonous snakes, and is 
still more deservedly renowned for its discovery of the me- 
dicinal virtues of the plant called ophiorhiza mongo8t as an 
antidote to the otherwise fatal efiects of their envenomed 
fangs. Bufibn appears to have confounded the Indian man- 
gouste with the ichneumon of the Nile. It is scarcely half 
the size. Another Indian species is named the gray ich- 
neumon (Ichneumon griseus). It is easily domesticated, 
and although it thrives well on bread and milk, its carnivo- 
rous propensities are unsubduable ; and, as we know from 
experience, it forms, even in the most thoroughly-reclaimed 
condition, a dangerous neighbour in the vicinity of omiiho- 
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logical peti or poultij. It may be rendered ueeibl in the 
destruction of rata and other vermin. 



We have now to present a brief sketch of a few of the 
feline animals which occur in the countries with the natural 
lustory of which we are at present engaged ; and the first 
** grand chat," as the French term him, which attracts our 
attention, is what we more poetically call the lion, or " king 
of beasts." We shall not here repeat what we have already 
stated regarding the geographical distribution and general 
attributes of this majestic creature,* but shall merely remark, 
that the lion {Felis leo) is easily distinguished by his large 
and flowing mane and tufted tail. His colour is uniform, 
of a tawny hue, approaching to whitish on the belly, and 
the mane is sometunes dark-brown or black. When full 
^rown he has been known to measure from eight to nine 
teet in length, and four feet and a half in height His ge»> 
era! aspect is strikingly bold and majestic : hia large and 
shaggy mane, which he can erect at plensure, surrounding 
his awfol fTont,^>hi8 huge overhanging eyebrows, — his 
bright commanding eyes, which upon the least irritation 
aeem to glow with unearthly lu8tre,^-together with his mus- 
cular paws, extensile talons, and formidable tusks, — all 
these, combined with the voice of thunder with which he 
aprinffs upon his prey, render him an assailant of the most 
formidable kind. The elastic bound of the swiA-footed 
antelope is then in vain ; for, paralyzed by terror, and heart- 
struck even by the glare of those terrific eyes, it falls to the 
earth as powerless as a dead leaf from a blasted tree, and 
lifo is extinct almost before the " empurpled stream" has 
begun to flow. A horse also is *< a vain thing for safety,'* 
for his quivering limbs and large dilated eyes exhibit the 
depth of uncontrollable dismay, and he too falls an unra- 
sistant victim to the ** king of terrors." One blow upon the 
neck with that tremendous paw, and a single infliction on 
throat or shoulder of those all-piercinff tusks, and the tur- 
moil is for ever done. One short and interrupted cry, or 
vather shriek, responds to the lion's roar, and the blood oi 

*t«stlM tmntr volame of oar series (No. 10 of the Fkmily LIbrsry) 
MHiUsd ** Nanativs of Discovery and Adventore in Africa," Jce. 
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the beaatiAil eourfer bedewf the Bha^^gy mane of tbk rdent* 
lets and insatiate foe. 

The elephant is found to be the only efficient coadjutor 
in the pursuit of this noble game. " But of all the diversioni 
of the field," says Bernier, 'Hhehuntinff of the lion is not 
only the most perilous, but it is peculiarly royal ; for, except 
by special permission, the king and the princes are the only 
persons who engage in the sport. As a preliminary step» 
an ass is tied near the spot where the gamekeepers have 
ascertained the lion retires. The wretched animal is soon 
devoured, and after so ample a meal the lion never seeks for 
other pray, but, without molesting either oxen, sheep, or 
shepherd, goes in quest of water, and after quenching his 
thirst, returns to his former place of retirement. He sleeps 
until the next morning, when he finds and devours another 
ass, which the gamekeepers have brought to the same spot 
tn this way they contrive, during several successive days^ 
to allure the lion, and to attach him to one place ; and when 
information is received of the kind's approach, they fastei 
at the spot an ass where so many others have been sacrificed, 
down whose throat a large quantity of opium has beei 
forced. This last meal is of course intended to produce a 
soporific effect upon the lion. The next operation is to 
spread, by means of the peasantry of the adjacent villages^ 
large nets, made on purpose, which are ffradually drawfe 
closer in the manner practised in hunting nyl-ghaus. Every 
thinff being in this state of preparation, the kmg appears on 
an elephant barbed with iron, and attended by the grand 
master of the hunt, some omrahs mounted on elephants, 
and a great number of gourse-berdars on horseback, and of 

Samekeepers on foot, armed with half-pikes. He imme- 
iately approaches the net on the outside, and fires at the lion 
with a large musketoon. The wounded animal makes a 
spring at the elephant, according to the invariable practice 
of lions, but is arrested by the net, and the king continues 
to discharge his musketoon until the lion is at length killed."* 
The Asiatic lion, it has been observed, sekiom attains the 
^mensions of the ftiU-grown individuals from Southern 
Alnca. Its colour is also more uniform and of a paler yel* 
loW| and its mane is in general ftiller and more complete. 

•TKf«l8,tiQLiLp.llA. 
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H« b tiso a much rarer animal in Af ia than in Africa. " In 
the sandy deserts of 'Arabia, in some of the wilder districts 
of Persia, and in the ^ast jungles of Hindostan, he still 
maintains a precarious footing ; but from the classic soil of 
Greece, as well as from the whole of Asia Minor, both of 
^hieb were once exposed to his ravages, he has been utterly 
dislodged and extirpated.**** The fine Indian lion which is 
at present an inhabitant of the Tower of London under the 
name of George was procured by General Watson in the 
following manner, according to the account publbhed by 
Mr. Bennet : — It was about the commencement of the year 
1823, when the general was on senrice in Bengal, that, 
being out one morning on horseback, armed with a double* 
barrelled rifle, he was suddenly surprised by a large lion^ 
which bounded out upon him from a thick juncle, at the 
distance of only a few yards. He instantly fired, and the 
shot taking complete efiect, the animal fell dead idmost at 
his feet ; but no sooner was this formidable foe thus disposed 
of than a second, equally terrible, n^ade her appearance ia 
the person of the lioness, whom the general also shot at and 
wounded so dangerously that she retreated into the thicket 
As her following so immediately in the footsteps of her mate 
afibrdcd strong grounds for suspecting that their den could 
not be far disUnt, he determined upon pursuing the adven* 
ture to the end, and traced her to her retreat, where he 
completed the work of her destruction by again dischargin|[ 
the contents of one of the barrels of his rifle, which he had 
loaded for the purpose. In the den were found a beautiful 
pair of cubs, male and female, supposed to be then not mor« 
than three days old. These General Watson brought away 
with him, and succeeded, by the assistance of a goat, who 
was prevailed upon to act in the capacity of foster-mother 
to the royal pair, in rearing them until they attained suffip 
eient age and strength to enable them to bear the voyage 
to England. On their arrival in this country, in September, 
1 823, he presented them to his majesty, who commanded 
them to be placed in the Tower, t 

The extreme youth of these lions at the time of their 
capture, and the constant control exercised over them, pro- 
4«oed of course the expected resoUa. Th^ j continued so 

*Ton«erMMia<eiie,p.& \ IkU.p,7, 
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tame and docile, that for twelve monthii after tHeir arrifal 
they were sufTered to walk at large in an open yard, whera 
they were played with and caressed by all and sundiy. But 
no sooner had the female given birth to her first litter of 
cubs, than a total change was effected in her disposition* 
Absorbed by one idea, the support and preservation of her 
young, she no longer suffered the slightest familiarity, ev^n 
on the part of her accustomed keepers, and, apparently 
haunted by the fear that every person who approached her 
den was about to deprive her of her cherished ofTsprine, she 
gave full scope to the violence of her passion, and exhibited 
« beautiful but appalling picture of maternal tenderness and 
the most savage ferocity. The cubs, whfch were three in 
number, two males and a female, were whelped on the 20th 
October, 1827, the day of the battle of Navarino ; and it 
was discovered by the curious in such coincidences, that 
they were t^e only lions bom in the Tower since the year 
(1794) of the great naval victory gained by Lord Howe over 
the French fleet. . 

Inferior to the lion in the majesty of his deportment, but 
nearly equal in strength, and perhaps ezcelluig him in ac« 
tivity, the tiger {Felia tigris)^ though his nature and aspect 
are known to ail, forms too prominent a feature in the 
zoology of Hindostan not to require from us a brief record. 
This savage and very powerful animal has a more slender 
body and a rounder head than his great congener. His mo« 
tions are full of graceful ease, and the bright tawny-yellow 
of the prevailing portions of his coat, contrasted with the 
numerous sloping lines of black, and the pure white of the 
under portions of his body, constitute one of the most perfect 
pictures of savage beauty presented by the brute creation. 
The geographical distribution of the tiger is considerably 
more extended from north to south than that of the lion, at 
it not only advances far into those desert countries which 
separate China from Siberia, bnt u also found between the 
Irtysch and the Ischim, and even, though rarely, as fiir as 
the banks of the Obi. On the other hand, it is more re* 
stricted in a longitudinal direction, as it appears rarely to 
pass to the westward of a line drawn from about the mouths 
of the Indus in a northerly direction to the shores of the 
Caspian Sea. The tiger was therefore much lets familiarly 
known to aneient writers than the lion, and even among tho 
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Romans it was long regarded as an extreme rarity. Megas* 
thenes alone, among the Greeks, seems to have been ac- 
quainted with it from personal observation ; for Nearchos 
had only an opportunity of seeing the skin, and Aristotle 
merely mentions it as an animal of which he had heard by 
name. Among the Romans, according to Pliny, the first 
tiger ever exhibited to the people was a tame one belonging 
to Augustus, which had been sent to that emperor in sign 
of homage by an Indian king. Claudius afterward exhibited 
four at one time, and it has been conjectured that the beau- 
tiful mosaic picture of four tigers, discovered some years 
ago in Rome near the arch of Gallienus, was executed at 
that period in conunemoration of so striking and unprece- 
dented a display.* 

The pursuit of this animal is of course attended by con- 
siderable danger. In the following anecdote, however, as 
related by Mr. Williamson, no damage appears to have 
resulted either to the huntsman or hu elephant. **The 
tiger bad satiated himself upon a bullock he had killed, and 
lay lurking in the ffrass, which was as high as the backs of 
the elephants, and very thick, not far from ths remains of 
the bullock. He was extremely cunning, and crouched so 
elose as to render it for a longtime doubUUl whether he was 
in the jungle or not. The symptoms displayed by the ele- 
phants, in approaching the place where he lay concealed* 
indoeed the party to persevere in their efforts to rouse him. 
One gentleman particularly urged his mahout to make his 
elephant beat the spot where the scent was strongest, which 
being done in spite of the tremendous tones of the agitated 
animal, the tiger finding himself compelled either to resist or 
to submit to being trodden upon, sprang upon the elephant's 
quarter, and so far succeeded as to fix his claws in the pad ; 
his hind4egs were somewhat spread, and their claws wert 
fixed into the fleshy membranes of the elephant's thigh. 
Actuated by the excess of fear occasioned by so sudden Md 
so painful an attack, the elephant dashed through the com 
at a surprising rate, the tiger holding fast by its fore-paws, 
and supported by its hinder ones ; unable, however, in con- 
•equence of the rapid and irregular motions of the elephant* 
either to raise himself any higher, or to quit the hold he had 

^* 8m Ossemeas fbssiles, noav. ed torn. 4, p. 415. 
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■o firmfy taken with his claws. The gentleman, who had 
much ado to keep his seat, was precluded firing at his grim 
companion, as well from his unprecedented situation, as 
from the great danger of wounding some of the numerous 
followers, who were exerting the utmost speed of their 
lespective elephants to come up to his assistance. The 
constant desire felt to get rid of his unwelcome rider, which 
produced a waving and irregular pace, gave the opportunity 
for those who were mount^ on light and speedy animals 
to overtake the singular fugitive^. Another gentleman of 
the party, coming up close, was enabled to choose his posi* 
tlon ; when, taking safe aim, he shot the tiger, which fell to 
the ground and required no further operation.*'* 

Tne following anecdote illustrates the character both of 
the tiger and the sepoy. It is about twenty years ago since 
Major Hull, the commanding-officer of a battalion on the 
Bombay establishment, was proceeding along the banks of 
a ravine, with eight or ten men of his corps, in search of 
some lions which had been seen near the cantonment of 
Kaira in Guzerat, when a royal tiger suddenly sprang upon 
him. The ground gave way, and the ti^er and Major Hull 
rolled together to the bottom of the ravme. Though this 
fall prevented the latter from being killed by the first assault, 
still his fate seemed certain ; and those who know the terror 
which this ferocious beast is wont to inspire can alone ap- 
preciate the character of that bravery which induced every 
sepoy who was with him to rush at once to his succour. 
The tiger fell under their bayonets, though not before it bad 
desperately wounded two of the assailants, one of whom 
lost his leg, and the other was so severely lacerated as to be 
incapable of any future service. But they deemed their 
wounds trivial when they saw that the officer whom they 
loved had escaped unhurt from his perilous encounter.! 

The hunting-tiger or chittah {Felts jubata^ Schreber) is 
one of the most picturesque and elegant of the genus. It 
18 considerably less than the panther, and of a more slender 
form. Its legs are proportionally higher, its .ail longer, its 
head somewhat smaller and shorter, than in uny of its con* 
gcners. It may also be distinguished by a black line which 

* Oriental Field Sports, p. 79. 
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pusdt from the anterior angle of the eje to the comer of 
the mouth, and by another shorter one which proceeds fiiDm 
the posterior angle of the eye towards the temple. The 
tipper parts of the hody are of a beautiful clear tawny-yellow, 
&dorn»l by numerous small round black spots, which are 
simple, — ^that is, not eye-shaped, or en forme de rose, as in 
the most nearly-allied species. The under parts are white, 
marked by larger and more waving spots. The upper half 
of the tali is tawny-yellow above apd white below, wiUi 
black spots ; the lower half is marked by twelve alternate 
rings of black and white. This animal measures rather 
more than three feet in length, and stands about two feet 
high. Its toes are lengthened like those of a dog, and the 
claws are blunter and less curved than in the other i^nimAlf 
of the cat kind. 

In conformity with these characters the disposition of 
the chittah is mors gentle, and its nature more readily 
admits of domestication and a certain degree of resulated 
culture than the rest. Tn eastern countries it is tramed te 
the chase of antelopes and other wild animals, bein^ carried 
in a small wagon chained and hoodwinked till the game 
appears. |t is then let loose, and generally makes its £rst 
advances by creeping insidiously like a serpent, with iti 
belly close to the ground, till within a short distance, 
when it makes five or six tremendous bounds, and falls 
upon its prey with the velocity of an arrow. One, which 
died some years ago in the royal menagerie of Paris, had 
been so completely reclaimed from a state of nature that 
it was left in a paik to the freedom of its own wUI, and 
where it yet ob^ed in every thing the commands of ite 
keeper, and showed a great attachment to the society of 
dogs. 

The geographical history of thb species appears to have 
been but little known till of late years. Its diitribuUon i» 
very extensive. It occurs, as we have already mentioned, 
in Hindostan ; it is known in Persia by the name ofyouzet 
and great quantities of skinsi apparently identical, are 
transmitted to Europe from Smiegal and other parts of 
Africa. 

Several other spedes of the £iline race are indigenous to 
that portion of Asia which it is our present endeavour to 
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ilhistrate ; hut the three ahove described will probality snffic* 
to represent the habits and histoiy of the whole. 

Passing over the great and eccentric order of marsupial 
or poached animals, which, though not entirely unknown 
to the mat Asiatic division of our giolH$, are yet strangers 
to Hinuostan and the other countries of our present inquiry, 
we proceed to the order Rodentia or OUres^ which includes 
what are designated gnawers, — such as rats and mice, and 
many others too numerous to mention. Of this order the 
squirrel tribe (genus Sciunia) are amonff the most beautiful 
and most to be admired, and of these we Malabar species 
(Sc. maximHs) is the largest known, — measuring fifteen or 
sixteen inches from the muzzle to the root of the tail, which 
is itself nearly a foot and a half long. The upper parts 
and outsides of the limbs are of a bright chocolate-brown, 
which changes suddenly on the unc&r parts, fore-arms, 
and inner sides of the limbs, into a pale yellowish brown. 
The back and shoulders are sometimes of a deep black. The 
ears are short and covered with tufted hair, the whiskers 
are long and black. The tail is broad and branching from 
the centre to the sides, and its colours are bright chocolate- 
brown at the base, black in the intermediate portion, and 
chestnut at the extremity. This beautiful species was ob- 
served and figured by Sonnerat. It is native to the coasts 
•f Malabar. 

Of the rat tribe we shall here mention only a single ex- 
ample of enormous size. It is the Malabar-rat of Dr. Shaw, 
and the Mits giganieut of General Uardwicke.* The nose 
is rounded, the under jaw much shorter than the upper, the 
cutting-teeth broad, incurved, compressed, the lower ones 
measuring eight-tenths of an inch, and the upper four- 
tenths in length. The body is thick, and greatly arched ; 
the upper part is most hairy and black, the lower inclines 
to gray. The legs and toes are black, and the tail is thinly 
covert with hair, and Pleasures two and a half inches in 
circumference at the root. The specimen above described 
was a female, and weighed two pounds eleven ounces and a 
half. The inale weighs above three pounds, and measures, 
indading the tail, wmch is above a foot long, nearly thirty 

* iBLbm. TMms., voL vU. p, SOft. 
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ihciws hi length. This giguiiio rat ui icmad ia mmtj 
places on the coast of Coromandel, in Mysore, and in 
seTeral parts of Bengal, between Calcutta and Hunlw&r. 
It i^ partial to dry situations, and scarcely ever oocurs at a 
distance from human habitation^. The lowest caste of 
Hindoos, according to Grcneral Hardwicke, eat the flesh vf 
this rat in preference to that of any other species. It ia 
extremely mischievous, and will burrow to a ffreat depth, 
passing beneath the foundations of stores and granaries^ 
tf these are not deeply laid ; and it perfprates with ease the 
Walls of such buildings as are formed with mud or anbumt 
brick. It is destructive in gardens, and roots up the seeds 
of all kinds of leguminous plants. Fruits alsp suffer from 
its depredations, and it will even attack poultry when it 
finds itself stinted in a vegetable diet* The bite of thia 
animal is considered dangerous ; and a European Mening 
in the Honourable Company's artillery is known to have 
died' in the Doab of confirmed hydrophobia, in consequence 
bf having been bit by the speoics in question. We. may 
here add, that the common rat {Mtt9 decmnanus), now the 
pest of most of the great cities of £urope, is supposed to 
have come originally from India. 

The animal kingdom presents no species of a more sin- 
gular form and aspect than the pangolins, or manis tribe, 
sometimes denominated scaly lizards. They occur both in 
Africa and the East, and belonv to the order Edeniattu 
The short-tailed manis {M. pentadaciylat LiianO appears to 
have been described bv JSlian under the name of phattag4n. 
Its body is covered with thick scales disposed over the sur<* 
face like tiles on the roof of a bouse* It is destitute of 
teeth, but has a long extensile tongue, with which it prey# 
on ants and termites. The tail is shorter than the body, 
and the total length is from three to ibur U^U They 
kill lizards, according to Erilehen* TheLr dispositions are 
gentle, their voices feeble^ theb progression slow. , Thejr 
seldom appear except during the night, mod their flesh in 
^mie countries is sought after as a dietftete ftDCide of |bod» 
The species alKided to is called AbiMgu 0Jk Uie opast of 
Co^^anileK It ii^abits severaLipaite^ef I«4iat wd |ik*» 
wise occurs in the islands of Formosa and Ceyloo. 

Voh. IU<-D 
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We now enter on the order of Paehydermaimu^ or liiid[« 
skinned animals, which includes the largest land-speciei of 
the brute creation. 

The elephant (ElepkaM Indict s)y supposed by many to 
be the <* wisest of brutes,** is alleged by others to owe muck 
of its apparent sagacity to that admirable instrument its 
proboscis, by which it is enabled to perform many actions 
which the dog and the horse, though probably superior in 
wisdom, are incapable of achieving, from their dinerent if 
not more defective organization. Still we can entertain 
no doubt, either from the ancient records or the modem 
exhibitions of its docile disposition, that this animwl |§ 
highly gifted for an irrational being ; and it generally re* 
tarns its finer natural instincts even in conjunction with 
those more artificial acquirements, which in several other 
species seem to deaden or counteract the influences of pure 
instinctive feeling. For example, it is mentioned by Mr. 
Johnson, that an elephant, belonging to Mr. Boddain of 
the Bengal civil service at Gyah, UMd every day to past 
over a small bridge leading from his mast^'s house to the 
town. He one day, however, refused to cross it ; but was 
at length, by being cruelly gored about the head with an 
iron instrument, forced to make the attempt. When he 
was about half-way over, the bridge gave way, and the 

Smderous animal was precipitated with violence into the 
tch and severely injured. The driver fortunately was 
killed.* 

Elephants in this country are usually fed on hay and 
carrots, and the quantity of food which they are capable of 
consuming is enormous. Those of the Emperor Akbar 
had a daily allowance of 200 pounds in weight, with an 
additional supply of ten pounds of sugar, besides rice, milk, 
and pepper ; and during the sugar-cane season each was 
provided daily with 900 canes. The Mogul princes are 
known to have kept up their stud of elephants at an enor- 
mous expense ; and according to Pliny even the Romans, a 
people so addicted to extravagance, found the sustaining of 
the Carthaginian elephants captured by Metellqs so costlT 
that they were afterward slain in the circus. Yet, accoid- 
faif io Elian's aocount, less rigid economy prevailed in tb« 

* Indian Field Sports, p. ML 



4«ff 9i Geimanicns. His elephants were exhibited in the 
arenai reposing on splendid couches adorned with the 
richest tapestry. Tables of ivory and cedar>wood were 
placed before them, and on these their viands were pre- 
vented to them in vessels of silver and gold. They danced 
to the sound of '* flutes and soft recorders,*' or moved in mea- 
sured and harmonious steps around the theatre, scattering 
the freshest and the choicest flovvers around them. Arrian 
oseations an elephant which played on cymbals, one being 
fastened .to each knee, and another held in his proboscis, 
while his un wieldly companions danced in a circle, keeping 
tune wiith tl^ greatest exactness. 

89 many contradictory accounts have been given of the 
«ice of 4he adult elephant, that we find some difficulty in 
stating its true dimensions in a few words. The African 
sae alleged te be superior in size to those of Asia. Major 
IX^nham, while journeying to the Tchad, saw individuals 
mm enormous that he calculated their height to be sixteen 
leeL. These, however, be had no opportunity of measure 
«ng; but another, which was killed in his presence, was 
found to be nine feet six inches from the foot to the hip- 
bone, and three feet "from the hip-bone to the back, — or 
twelve feet six inches in all, — which is more than twice 
the height of the taller races of the husMui species. When 
we consider that, even in proportion to its height, the ele- 
phant is an animal of enormous bulk, and of the most mas- 
sive proportions, we nay cooceive what a load of flesh and 
bone its rugous coat must have contained. Mr. Scott of 
Sinton, whose authority is frequently quoted and deservedly 
valued on such points, states, in relation to the Asiatic 
species, that he never heard of more than a single instance 
of the elephant much exceeding the height of ten feet The 
following are the proportions which he gives of a fine male 
belonging to the \izier of Oude : — 

Fnmi fbot to foot over the alionlder, 9S 10| 

From the top of the Moulder, perpendicolsr he%kt, ...... 10 

FioiQ the top of the heed when set up, JS S 

From the fh>nt of the fkce to the insertion of the tail, 18 11 

Nothing is more deceptive than the dimensions of an 
animal which, obviously exceeding in size any thing that ws 
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Imd been previously accagtomed to, has yet been uneubjeetiii 
to accurate measurement, for our astonishment magnifies 
its actual size. Thus a celebrated elephant belonging to the 
Nabob of Dacca, which was generally said to l^ fourteen 
feet high, and which even Mr. 8cott*8 practised eye estUnated 
«t twelve, was found by measurement not to exceed ten 
feet Those from Pegu and Ava are, however, hnrger than 
the elephants of Hindostan, and the Ceylonese variety 
IS also of great dimensions, llie skeleton of an individual 
in the museum at Petersburg, which was presented by 
the KiAg of Persia to the Czar Peter, measures sixteen feet 
and a half in height ; but we are uncertain how much <^ 
this prodigious stature may be owin? to the mode in which 
the bones have been articulated, and the Dftore ot less nn^ 
Ural curvature of the spine. 

A large elephant weighs from six to seven thotnaiMl 
pounds, and we ma;|^ easily conceive that wlien journeying 
through the forests, witb any very special object in viewv 
he must force his way through all intervening obstadles^ 
tndre after the manner of a steam-engine than o( any mere 
anunal force of which we have a clear and accustomed eon- 
ception. 

** Tramplhtf hls.pstti tknmgli vfooi and brake 
AM can^ whieb erackling flill before his way. 
And lassel-graas, whose silvery Teathers play, 
, 0*ertrtpi>lng the young trees, 

Or oomea tb« elephant, to alate 
Hia Ihirat at noon in yon pellucid springaL 
Lo ! ftom his traiik uptum'd, aloft be flinga 
The gratefbl shower : and now» 
nueking the broad-leav'd boogll 
' Of jFonder pttune, with waving moUoB slow, 
Fanniag the languid air, 
He waves U to and firo.'** 
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The new-bom elephant measures about thirty-five in^liei 
tiigl^ ; he grows about eleven inches during the first year ; 
eight in the second ; five in the fifth ; three and a half in 
the sixth { and two and a half in "the seventh. He takes 
ivom twenty to thirty years to attain his full growth. 

It has been Wid that the invention of gunpowder in ihe 
practice c^ war, and the application of steam to marhincry» 

"'* * CttneorSehaina. 
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lyive fupeneded the uses of this great living engine. It is 
still, however, extensively used in the East for a variety of 
purposes, and Bemier in his Travels has given a spirited de- 
scription of a grand procession of Aurengzebe*s retinue. 
The conveyance of the ** lovely and di&tiuguished females** 
seems chiefly to have attracted the observance of the lively 
Frenchman. '* I cannot avoid,** he observes, ** dwelling on 
this pompous procession of the seraglio. It strongly ar- 
rested my attention during the late march, and I feel de- 
light in recalling it to my memory .^ Stretch imagination to 
its utmost limits, and you can conceive no exhibition more 
grand and imposing than when Rochinara Begum (Aureng- 
zehe*s sister), mounted on a titupendous Pegu elephant, and 
seated in a mik-dember blazing with gold and azure, is fol- 
lowed by five or six other elephants with mik-dembers 
nearly as resplendent as her own, and filled with ladies at- 
tached to her household. Close to the princess are the 
«hief eunuchs, richly adorned and finely mounted, each 
with a cane in his hand ; and, surrounding her elephant, a 
troop of female servants from T-artaiy and Cashmere, fan- 
tastically attired, and riding handsome pad-horses. Besides 
these attendants are several eunuchs on horseback, accom- 
panied by a multitude of pagyn or lackeys on foot, with large 
canes, who advance a great way before the princess both to 
the right and to the left, for the purpose of clearing the 
road and driving before them every intruder. Immediately 
behind Rochinara Begum's retinue appears a principal lady 
of the court, mounted and attended much in the same man- 
ner as the princess. This lady is followed by a third ; she 
by a fourth ; and so on, until fifteen or sixteen females of 
jqnality pass, with a grandeur of appearance, equipage, and 
retinue more or less proportionate to their rank, pay, and 
office. There is something very impressive of state and 
royalty in the march of these sixty or more elephants, in 
their Hiolemn.and, as it were, measured steps ; in the splen- 
dour of their mik-dembers, and the brilliant and innumera- 
ble followers in attendance : and, if I had^ not regarded this 
display of magnificence with a sort of philosophical indif- 
ference, I should have been apt to be carried away by the 
similar flights of imagination as inspire most of the Indian 
poets, when they represent the elephants as conveying as 
inany goddesses .concealed from vulgar gaze.* 

D3 
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It appears, however, that these journeys are hot idtttsyh 

^unattended by dano^er, for Bemier was himself an eyewit* 

ness of the following catastrophe : — " The king (Aureng^ 

2ebe) was ascending the Peer-Punchal mountains, from 

which a distant view of the kingdom of Cashmere is iirsi 

obtained. He was followed by a long line of elcfphants, 

upon which sat the ladies in mik-dembers and amaris (ffeats 

with canopies). The foremost, appalled, as is supposed, 

by the great length and acclivity of the path before him, 

stepped back upon the elephatit that was moving in his 

track ; who a^am pushed against the third elephant,' ^e 

third against the fourth, and so on tintil fifteen of^ them, itv* 

•capable of turning round or extricating themselves in a 

xoad so steep and narrow, fell down the precipice. Happily 

for the women, the place where they fell was of no great 

height ; only three or four were killed ; bat there were n* 

JDeans of savins any of the elephants. Whenever thes« 

animals fall under the immense burden usually placed upon 

their backs, they never rise again, even on a good road. 

Two days afterward we pass^ that way, and I observed 

Ihat some of the poor elephants still moved their trunk*.*** 

In regard to the pecuniary value of the elephant, Mr. 
Forbes informs us that a common price is from 5000 to 6000 
rupees, but that he has seen one valued at 20,000. The Hin* 
^oos become much attached to these animals when the^ 
have been long in their service, und a wealthy owner wiH 
not part with one of extraordinary qualifications for any 
•consideration. A well disciplined war-elephant will stand 
H volley of musketry. ** I have seen one,^' «av8 the last- 
named atithor, *<with upwards of thirty bullets in the 
0eshy parts of his body, and perfectly recoveted 6rom Mf 
wounds.'*! 

Though much remains untold of the habits and lustory 
of this ponderous creature^ we must now proceed' to other 
subjects, having already devoted more space to tfae preeed* 
ing notices than we can well afibrd.t 

* Bemier's Travels, vol. ii. p. 149. 

t The di£Bculty of destroying elephsnts by firearms may be eoih' 
.eeived on perusal of an anecdote in CsptHin Beavef^ ** AfHcan M«m(»> 
t^nda.** Sot also the painful narrative In tbe tUi^ vcriume of Mr. Qryt 
Ath's edition of the Animal Kingdom. 

;t W« b^ to refer tbe leader to tlks library of Entertaining taow^ 
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Inferior in size to the elephant, and of a much more le- 
«tricted capacity, the rhinoceros {Rh, IndiaUf Cuv.) is yet 
of sufficient dimensions to form a very imposing feature in 
the zoology of the East. There are three species of this 
animal in Asiatic countries. The Indian and Javanest 
have each a single horn, while the Samatran is *' doubly 
armed" like the African species. It is to the first of these 
that our present observations may be understood to apply. 

A young rhinoceros, preserved in the Garden of Plants, 
was habitually gentle, obedient to its keepers, and extremely 
sensible of kindness. At times, however, he exhibited par- 
oxysms of violent rage» during which it was necessary to 
keep beyond his reach, as it would have been but a poor con- 
solation to those whom he might have impaled, to be In- 
formed that for the most part his intentions were innocent. 
He was generally calmed by a liberal supply of bread and 
fruit, and as soon as he saw those who were in the habit of 
feeding him, he would stretch his muzzle towards them, 
open his mouth, and push out his tongue. His proportions 
wete thicker, and still more unwieldy than those of the ele- 
phant. His height was about 6 feet 6 inches, and his len^h 
nearly 8 feet, and his whole body was covered by a thick 
nearly naked tuberculous skin, disposed in irregular folds. 
Its natural colour appeared to be gray, tinted with violet ; 
but as it was apt to crack, it was kept lubricated, which 
altered the natural hue. His senses, with the exception of 
that of touch, appeared to be tolerably acute. The follow- 
ing anecdote is nrom Griffith's Animal Kingdom (voL Hi. 
p. 426) :— 

** The power of this species is frequently displayed to a 
surprising degree when hunting it. A few years ago, a 
paity of Europeans, with their native attendants and ele- 
phants, when out on the dangerous sport of. hunting these 
animals, met with a herd of seven of them, led, as it ap- 
peared, by one larger and stronger than the rest. When 
the large rhinoceros charged the hunters, the leading ^e- 
phants, mstead of using their tusks or weapons, which in 
ordinary cases they are ready enough to do, wheeled round, 

ledge, nfl. tt., entitled Tbe Menageries, where i complete ind very si^e 
aeeouDt ia civen of the indent and modern history of elephants, ws 
lia^ availed ourselves of several of tbe aoUiorttIss broof ht fiurward in 
ilnanunashif volnme. 
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bdJ TeceiveJ the blow of Ihe [hinoceroa's horn On the po*t» 
nan. The b!ow brought Iheai immedtalrl; to the ground 
with their rii1«rs,and as soon aa (hey haJ risen, the brute 
nat again ready, and Rgnin tirought Ihem down, and in thi« 
manner did the combat continue unlil four out of (he aeien 
Here killed, when the reet made good their retreat." 

Wilil-boara are among (lie most ferocious of the uiimaU 
of India. They chiefly inliabit the woods and junsles; 
liQt when the grain is nearly ripe (hey occ^ieion freatdam- 
aee in the corn-fields, and still more among Uie surar- 
|JantBtions, as Ihey are eilremely fond of canes. Theur 
irascible nature is indeed remarkable for creatures of an her- 
bivorous disposition, and (heir pursuit and capture ii con- 
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sequ«nt1y not unattended by personal dan^. They are 
spread over a vast tract of eastern territory, and exist in 
great abundance in the archipelago of the Papuas, to the 
north of the Moiaccas, and the westward of New-Guinea. 
It would even appear that two wild species occur in the 
Celebes (independent of Sus ba})yru99a\ and some writers 
maintain the opinion that there exists in the Indian and Chi- 
nese dominions a species of wild-boar distinct from that of 
Europe, and the more probable source from which the 
Siamese^ breed and that of China have been derived. Thus 
if tbe domestic races peculiar to, or characteristic of^ the 
northern and temperate part of Europe have sprung (as we 
think cannot be doubted) from the wiid-boar {Sum aper), we 
sliall have three distinct sources from which to trace the 
rise and progress of domestic swine.* 

The Rutrdnating order is the next in succession to that 
<if which we have just treated, and contains many of the 
species from which man derives his most valuable supplies 
both of food and raiment. The order may be divided into 
two great divisions, — those without horns, and such as are' 
provided with those weapons. 

The camel (C. Bactnartus\ by which term the two- 
humped species is usually d^ignated, is indigenous to the 
central deserts of Asia, and is used as a beast of burden in 
Turkestan and Thibet, and even as far north as the shores 
of Lake Baikal. The more abundant and better-known 
species, which is in fact the dromedary (C. dromedarius), 
is now spread over the whole of Arabia, Syria, and Persia. 
It is this species which in India precede the nabobs on state- 
occasions to fire salutes ; and Major Hamilton Smith 
informs us that the East India Company maintains a corps 
of dromedaries, mounted by two men each, and armed 
with musketoons or swivels. These animals are very 
savage at particular seasons. An instance is related of a 
mvjtt'esmel (an individual rendered furious by the exciie^ 
ment of tiie ruttin^-seascn) tearing off a young man's arm 
itt India i the writhing body of ma victim was with diffi- 

♦ See Forrest's Voyage to New-Galnea ; some observations by Aa- 
ioine DesmouUns in the Diction. Claas. d'Hist. Nat., tom. !▼. p. 971 ; and 
lbs Quarterly Jdamal of Agnenttttie, voLUL p. 90, note. 
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cnlty withdrawn from the enraged animal, who stood in 
terrific exultation over the torn limb, and for tome time ' 
would suffer no one to approach it. 

If we may judge from the close and efficient covering of 
fur with which, except towards the termination of the rut* 
ting-season, both the camel and dromedary are clothedt-W0 
should infer that these animals came originally from a tem- 
perate climate, where, as in the central parts of Asia, a 
consideratlie degree of cold was at times experienced. The 
coat appears to become scanty only in such individuals ai 
reside in very hot regions, and this circumstance is regarded 
by Major Smith as a fair indication that their prim^uve ^ 
habitat was in » region occasionally subjected to a pretty 
severe temperaiture. The southern base of the Caucasian 
mountains has been assigned to what is named the Arabian 
species or dromedary ; and the arid plains beneath the 
northern confines of the Paropamisaden ran^e, with the 
wilderness of Jasnak and Chorasmia, east of me Caspian, 
may perhaps be regarded as among the native abodes of the 
camel or Bactrian species. Something to this effect .may 
be inferred from scattered hints in the Zend, the poems of 
Schah, named Ferdusi, and in the Arabian epic, the romance 
of Antar.* The articles used in manufactures, and known 
under the names of mohair and camlets, are the produce 
•f the fur of these animals. 

The muskrdeer (genus Moschus) are the only other tribe 
which we include among the hornless ruminants of Asia. 
Of these the musk-deer, par excellence {M, mosch%feru8\ is 
one of the moet remaikable. Although the drug called 
musk has been known throughout Central Asia from time 
immemorial, it does noi appear that the animal which pro- 
duced it was known to the ancients, or indeed in any way 
identified till it was described by Abuzeid Serassi, an Ara- 
bian author, who stated that it was a deer without horns. 
A knowledge of it was first introduced in Western Europe 
by Serapion, who flourished in the eighth century. It is 
nearly the size of a roebuck, with an exceedingly short 
tail, and covered by a very coarse «oat. Its native regions 
are the alpine tracts of Central Asia, where it dwells amid 
barren rocks and perpetual snows, descending occasionally 

* Griffith's Animal Kingdom, vol. iv. p. 46. 
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to the reffion of the pines. It is a nocturnal animal, of 
solitary disposition, and extremely timid. The province of 
Thibet is the most renowned for the superior quality of its 
musk. This prized perfume is obtained from a small bag 
situated in the lower region of the abdomen of the male. 
The flesh, though strongly impregnated with a musky odour, 
is also much esteemed. 

Ceylon produces a small species of this genus, called the 
memina. It is about 17 inches long, of a cinereous-olive; 
the throat, breast, and belly white, and the flanks ornamented 
by long bars of that colour. It inhabits the jungles, and 
was first described by Knox.* 

Such of the ruminating order as we have still to describe 
are fornished with horns. We shall speak in the first 
place of the deer tribe. These animals are remarkable 
for their elegant forms, their light but strong proportions, 
and the energy and activity of their general movements. 
As aunong the nobler subjects of the chase, they have long 
been objects of interest in various countries to the aris- 
tocracy of the human race. The genus is pretty widely 
distributed over all the greater divisions of the globe, with 
the exception of New-Holland.f 

We shall not enter into the history of the elk, because, 
although it is an Asiatic animal, it does not proceed so far 
to the southward as to enter within our present boundaries, 
and the same reason of exclusion will apply to the red-deer 
or stag. 

There are, however, many magnificent examples of this 
tribe of animals to be found to the south of the Nepaul 
mountains. Of these we shall mention in the first pVce 
the Nepaul stag itself (Cerous Wallickii)^ which in several 
respects exhibits a resemblance to the red-deer of our own 
heath-dad hills. The only known individual of this species 
was brought by Dr. Wallick to Calcutta from Nepaul. It 
was figured by a native artist from a live specimen in the 
menagerie of the governor-general at Barrackpore ; the 

* Historical Relation of Ceylon. 

t W«i have onrsel ves introduced deer into Jamaica, and those imported 
1»y4he Portuguese thrive well in the Isle of Prance. Il is to bs noped 
ttuu the vast pastures of New-Holland will be ere long stocked with 
wtat would proTO a valuable accessioD to tboee otherwise oapSoiHed 
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drawing was transmitted by Bavaucel to Paris, and Iilt^ 
been published by M. F. Cuvier. The horns are rather 
short, with two small antlers at the base, pointing to the 
firont ; half-way up the beam a small snag turns forwards ) 
the suborbital openings are large ; the general colour is 
yellowish brown-gray, with a large paler-coloured disk upon 
the croup. The tail is very short. i 

The JRusa group of stags is entirely Asiatic, and is dis- 
tinguished by round horns, with a brow-antler, but without 
any median or bezantler ; the beam terminates in a single 
perch, with a snag more or less elongated, placed midway 
or higher, on its anterior or posterior edge. 

The great Rusa {Cervus hippelaphus) is nearly as large 
aj9 a horse. It has trifiircated horns, very coarse hair, of A 
fulvous-brown in summer, changing during the winter 
season to a grayer hue ; it has no disk, and thie tail it 
father long. This species is found in several of the Asiatit 
islands, and in continental India it occurs chiefly in the 
Jungleterry district of Bengal. It corresponds to the great 
axis of Pennant. 

The exact nature of the animal described by Aristotk 
Under the name of tinrcXa^o; has been a subject of consid- 
erable controversy. Linnffiu» and Erxleben appKed the 
name to a species which occurs in the forests of Germany ; 
but, according to M. Duvaucel, it is undoubtedly the hlack 
deer of Bengal.* Its horns are forked at the extremity, 
and bear only a single antler at the base, similar, as Aris*> 
totle expressed it, to those of a roebuck, f 

The Gona Rusa (Cei-vus umcolor) inhabits Ceylon, and 
is the largest species of that island, surpassing in size the 
stag of Europe. The throat is loaded with long bristly 
hair, the tail is short, and the general colour is a uniform 
dark-brown. This species is very bold and fierce, and 
dwells in the jungle and the deepest recesses of the forests. 
. The saumer, or black Rusa of Bengal (Cervus Ariskh 
telis)y inhabits the Prauss jungles. The male is nearly m 

■ * JLsiati« R6fl«arches, voL xv. p. 157. 

t in rnlation to this point, we should bear in mind Boflbn's importSQt 

observation regarding the Latin translation of Aristotle by Theodore 

'fiasa. The word capra is there given as the interpretation of SoKoSf 

instead or caprea ; so that in the passage regarding the horns, we must 

sabstitate ec^$m for ce^oiy or the horns of a roe for those of a goat. 



lam M tn ^He, and is represeiited by Bnttri& wpnimntn in 
Inaia as exceedingly vicious as well as stronfr. Some of 
tiiese, while engaged in a shooting expedition, had croiaed 
an wrm of the Jumna to a well-w^ed island in teardi of 
game ; they were mounted on an elephant, and, entering 
the jangle suddenly, they roused an old male of this specieik 
** On seeing the elephant," says Major Smith, ** he stajrUd 
up with a loud shrill pipe or whistle, which caused others 
to rise and dart into cover, while he stood at bay with his 
bristly main on end in a moet, threatening attitude; but 
before the spprtsmen could prepare proper shot, he wheeled 
roond and dashed through the underwood with the facility 
of a rhinoceros." It is to this species that the name of elk 
is erroneously applied by many Anglo-In<Uans. Its head^ 
shoulders, back, and buttock are dark brown in summer^ 
and in winter nearly Mack. The belly, and a ring round 
the nostrils and mouth, are whitish. The insides of the 
Ims are fiiwn-colour, and the breast is black. Captain 
Vf illiamson describes it as attaining to the size of a Linoobi- 
shire cart-horse (fifteen or sixteen hands high), of a shining 
black, with tanned points. He adds that the females are 
of a moUse-oolour. There are heads of this species in the 
British Museum. 

Other species of Rusa inhabit the Indian archipelago^ 
the island of Timor, the peninsula of Malacca, and the 
Marian Islands, — but our restricted limits will not admit 
of our entering into any further details in illustration of 
this very striking and peculiar group. 

The spotted axis (Cervus axis) resembles the fbllow-deei^ 
hut is easily distinguished from it by the roundness of its 
horns, and the want of a terminal palm. The female, 
however, is with difficulty dbcriminated from the doe of the 
Mlow-deer. It was the opinion of Pennant, that the spot- 
tedder of our preserves came originally from Bengal, but 
hi ^ fourth edition of GwilKm's Heraldry (1660, p. 171) 
the $poU9i buck is quoted as borne in ancient coats-of-arma 
at a period long anterior to any British intercourse wHh In- 
dia. The fallow-deer itself appears from various historical 
and etym«)togioal considerationa, into which we cannot at 
ys e nt enter, to have been indigenous to the southern and 
oontnd districts of Europe. The axis, however, is ths best 

nmoft ancientW known of aU the' Asiatic spsciss. It if 
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found thvoughout India and the islands of the archipelago^ 
bat is most abundant in Bengal and on the banks of the 
Ganges. Being an inhabitant of a country where the revo- 
lations of the season do not produce alternately the extremes- 
of heat and cold, the stag of the Ganges, unlike the spe- 
cies of most other countries, is coloured in a similar man- 
ner throughout the year. The antlers attain to a consider- ■ 
able size as the animal increases in years ; but they are 
always of a simple form, bearing only a single frontal 
branch or snag, and the main stem forming two terminal 
forks. This species has been frequently imported into 
England and France, in both of which countries it propa- 
gates freely. According to Peter Collinson, they have even 
bred with the fallow-deer. Their sense of smell, as ob- 
served by Pennant, is so singularly acute, that although re- 
markably fond of bread, they will not eat it if it has been 
previously blown upon ; and M. F. Cuvier confirms this 
trait in their character, by stating that he has observed them 
refuse that favourite article after it had been much handled 
by the keepers. Their disposition in a state of captivity is 
remarkably mild and accommodating. 

A large fulvous variety of the axis, with high shoolders 
and two rows of oval white spots upon the back, is found 
in the Rohilla country and the Dacca districts. These «re 
the true hog-deer of Indian sportsmen on the Oossimbuzar 
Island, in the Jungleterry, and Bahar. The forests of Cey- 
lon produce a large variety, with a straight back like a cow. 
The oval spots are wanting ; the face is entirely of a buff- 
colour, with a rather prolon^d nose. " In India," says 
Major Smith, " all the varieties are known by the general 
name of hog-deer, and are called in the Moorish language, 
used in the country, parrah. They are found most ususdly 
in the heavy grass jungles in the lower provinces, and to 
the northward in the Jow and Jurput jungles along the 
banks of rivers ; they feed in preference on the silky grass 
used for making twine, called moonge, if it be found near 
some heavy Covers, where they breed, and from whence the 
female leads her fawns in twelve or fifteen days afler birth. 
They are extremely indolent, feeding at night, aud passing, 
most of the day in sleep ; and, perhaps, on that account 
they are averse to, and will not remain in the . vicinity of" 
wild pea-fowl. They hae fleet for a short distance. Th^ 
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does are seldom seen in an advanced state of firegnaocy, 
keeping at that time in the cover ; and the bucks are then 
very vigilant and fierce in their defence.*' 

Another section of horned ruminants is called the eapre' 
oline group, or roes. The common roebuck ( Cervu* capre* 
olus)i according to Captain Williamson, is not unknown in 
Bengal ; but it is only found on the borders, particularly 
among the crags and ravines of the western frontier. It 
there frequlents elevated situations, and prefers especially 
such covers as are divided into small patches. They are 
extremely shy, and their dimensions are said to be less than 
those of Scotland. 

Passing over the muntjaks, which are numerous in India, 
the next group which presents itself is that of the swift 
and elegaat antelopes. Of these, the greater proportion 
heing of African origin, a brief notice will suffice for the 
Indian species. 

The white oryx (ArUilope leucoryx) measures about three 
feet seven inches in height at the shoulder. The body is 
raiher bulky, the legs slender, and the horns of the male 
are horizontal, bent backwards, obliquely annulated, with 
smooth tips, and about three feet long. There is a black 
spot at the base of the horns passing down the &ce, and a 
second whicli passes through the eyes towards the month, 
widening upon the cheek ; a dark band passes from the up- 
per arn^ down the fore-legs ; the lower parts of the thighs 
are rufous, darkening into black about the houghs and upon 
the hind-legs. This species has a dark short mane, and a 
black tuft at the end of the tail. The other parts of the 
body are white. It inhabits sandy and deseit districts, and 
has been shot on the west side of the Indus, in the deserts 
of the Mekran. 

We may here mention a remarkable species, called the 
chiru (Anlilope Kemas J Smith), an inhabitant of the inac- 
cessible and piny regions of Chandany, which verge on 
the eternal snows of the Hiromaleh mountains. ,It is same- 
times found with only a single horn, and t]^at accidental 
condition is supposed to have given rise to the belief in 
monocerotes or unicorns, — animals which all who are ac- 
quainted with the structure of the scull, and the position 
of the frontal sutures, must also know to be incapiable of 
existing without a violation, we may almost term it, of the 
laws of nature. This species is remarkable for an abuii- 
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dant coating of wool, a provision which beaatifiilly cotncides 
with its position as a mountain-dweller in a cold and icj 
clime. The characters of the female are still unknown. 
The male is nearly six feet long, and measures about three 
feet in height at the shoulder ; the crou{> is higher than the 
withers ; the horns are black, slender, slightly Iyre-shaped» 
annulated, with sharp points turned forwards. The hair is 
thick and coarse, but conceals beneath it a >finer covering 
of downy wool. The face and legs are dark, the neck ana 
back grayish slate-colour, passing to rufous, and the belly, 
insides of the limbs, and tip of the tail are white. 

The forests of Hindostan produce the chickara or foar- 
homed antelope. According to General Hardwicke, this 
species inhabits the forests and hilly tracts alonff the west- 
ern provinces of Bengal, Bahar, and Orissa. It is a wild 
and agile creature, incapable of being tamed unless when 
taken young. It is about twenty inches in height, and 
measures two feet nine inches from the nose to the root of 
the tail, which is about five inches long. The larger pair 
of horns are smooth, erect, slightly inclined forwaids, and 
somewhat divergent, — their length about three inches. 
About an inch and a half in front of these horns, rise a very 
short stumpy pair, scarcely an inch in length, and about an 
inch and a half in circumference. The general colour of 
this animal is uniform bright bay on all the upper parts. 
The chin, under-line of the neck, abdomen, and insides of 
the thighs incline to white, with a mixture of sand-colour. 
The female is of a lighter colour than the male, and is un« 
provided with horns.* It does not clearly appear whether 
the various contributions which have been made towards 
the elucidation of the history and structure of this animal 
by General Hardwicke, MM. F. Cuvier and Duvaucel, and 
Drs. Leach and De Blainville, apply to one and the same 
species. Is the Antilope quadricornis distinct from the Ati' 
tUope chickara f And if so, to which of the species does 
the Tetracems striaticomis of Dr. Leach belong 1 

We shall conclude our notices of this tribe by introducing 
tiie nyl-ghau to the attention of the reader ; and we place 
it in Its present position, rather in accordance with the cus- 
tomary practice than from any conviction of its natural alli- 
ance with the antelopes. Its name signifies blue-ox, and 

* Linn. Trans., vol. xit. 
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it is never classed with the above-named animals by the 
native observers in any of the countries where it occurs. 
The nyl-ghau was unknown to the ancients, and one of 
the first notices of it with which we are acquainted was 
published by Dr. Parsons.* A pair were transmitted to 
£ngland from Bombay by Lord Clive in the year 1767, and 
these bred regularly for several seasons. The species it 
not very widely distributed- over the peninsula of Hindostan. 
They still occur in the distjricts of Kamaghur in Central 
India, and spread from thence to the foot of the Himmaleh 
mountains. They are also met with in th6 north-western 
provinces, and are not uncommon in many of the countries 
which are intermediate between these and the Persian do- 
minions. Bemier describes it as one of the objects of the 
chase which delighted the Mogul emperor Aurengzebe, in 
his progress from Delhi to Cashmere. It is a treacherous 
animal, vicious and full of vigour, and a dangerous neigh- 
bour even in the domestic state. 



The country last mentioned reminds us of a beautiful 

species of another genus, the coat of which is highly prized 

in commerce as the ingredient of a valuable manufacture. 

We allude to the Cashmere goat, commonly so called, which 

inhabits the countries of Thibet, and produces the long 

white silky substance, for we can scarcely call it wool, from 

which are made the famous shawls of Cashmere. The 

«aT8 are large, of a brown or blackish colour, and turned 

4lownward8, and the limbs are slender. According to Mr. 

Moorcroft, the Tartars of Zadouk had a monopoly of all 

the wool produced in the districts behind Himmaleh, and 

they were in use to send it, in exchange for other goods, to 

be manufactured into shawls by the Cashmerians.t 

Another singular goat (which however cannot be referred, 
like the one just mentioned, to the Copra agagrus) inhabits 
the Jemlah chain of- the Himmaleh mountains to the east 
of the Brahmapoutra, the most elevated portion of the vast 
Asiatic range. The horns are placed high above the front- 
lets, come nearly in contact in front, are depressed, flattened, 
inclined outwards, and taper suddenly at the points, which 

*Phil. Trans., vol. xliiJ. 

t Journey to Lake Maaasawara in UndH • province in Little TbibeL 
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are curved inwards. They are about nine inches long. 
This species has no beard, but the sides of the head and 
whole body are covered with an abundance of long buff- 
coloured hair. A darker-coloured streak prevails down the 
face and along the spine. It is the Cwpra Jendahica of 
Hamilton Smith.* 

The wild-sheep, or Asiatic argnli {Ovis Ammon\ scarcely 
falls within the limits of our present inquiry ; but the hira 
mountains of Bootan are inhabited by an animal of the 
genus, which is supposed to be nearly allied, if not identi- 
cal. This is the wild-sheep of Bhoti, the colour of which 
resembles that of the chiru. They are known under the 
name of nervali ; but little has transpired of their history, 
and the form of the horns has not been ascertained. 

The last of the ruminating order which we shall notice 
are the Bcmda, The buffalo {Bos BubaJu8\ so long intro- 
duced to the southern countries of Europe, is of Asiatic 
origin. It is an animal of alihost amphibious habits, living 
the long, coarse, rank pasture which springs up in moist 
and undraixled lands. Hence its love of the Pontiap marshes, 
where, according to Scaliger, it will lie for hours submerged 
almost to tne very muzzle, — an instinctive habit which k 
exhibits equally in Timor, where it was more recently ob- 
served to indulge its aquatic propensities in a precisely 
similar manner by Dr. Quoy of the Uranie. Althoug|i by 
no means remarkable for any intellectual qualities, nor dis- 
tinguished even in the domestic state by more than a dull 
docility, the following anecdote related by Mr. Johnson 
seems to indicate both courage and attachment: "Two 
biparies, or carriers of grain and merchandise on the backs 
of bullocks, were driving a loaded string of these animals 
from Palamow to Chittrah. When they w6re come within 
a few miles of the latter place, a tiger seized on the man 
in the rear, which was seen by a guaXlah (herdsman) as he 
was watching his buffaloes grazing. He boldly ran up to 
the man*s assistance, and cut the tiffer very severely with 
his sword ; upon which he dropped Uie Uparie, and seized 
the herdsman. The buffaloes, observing it, attacked the 
tiger and rescued the herdsman; they tossed him about 
from one to the other, and, to the best of my lecollectioBf 

* See tbe Figure in Hw 4th volums of GrUath'S Animal Kingdom, p. 806. 
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VSM lum. Both tlie wounded men were brought to me : 
the biparie recovered, but the herdsman died."* 

A still more. gigantic inhabitant of India it called the 
amee {Bos Amee), The male is said to measure seven feet 
high at the shoulder, and three feet across the breast, and the 
horns are each nearly six feet long. The hide itself is white, 
but corered by a black and abundant coaling of hair. This 
species is domesticated in China, the Indian archipelago, 
mnd the peninsula of the Malays. In a wild state it inha- 
bits the woody valleys of the Birman empire, and the south- 
•m base of the Himmaleh-mountains. It is a rare animal, 
•Ithoagh perhaps regarded as more common than it is in 
teality, owing to the wild-buffalo being very generally named 
amee or amaa in the <ientral districts of Bengal, t A party 
of British cavalry officers stationed in the north of Bengal, 
who spent three months employed on. a hunting expedition, 
^hiring which they killed 42 tigers and numerous buffaloes, 
•hot only a single amee. ** When the head of this speci- 
BMn,*' says Major Smith, ** rested perpendicular on the 

Sound, it required the outstretched arms of a man to hold 
e points of the horns." A good figure of this animal is 
gii«n by Captain Williamson.} 

Another amee, somewhat less in size than the one just 
mentioned, but possessed, notwithstanding, of very gigantic 
proportions, is also an inhabitant of India. It is somewhat 
di^ult in this tribe of animals to trace the range of specific 
«karaeter, or to draw the precise line of demarcation be- 
tween a epecies and variety. Howeter, the individuals now 
aNttded to are more abundant than the gre»ter amee. 
Tbeifr habits are gregarious,---they live in wooiled swamps, 
and are sometimes seen in droves floating down the Ganges, 
appatentty asleep. ** An animal of this juod drifted down 
to near 9haugur island, in 1790, and was shot by the crew 
jct tike Hawkesbury Indiaman, towed alongside, uid hoisted 
In. The meat weighed three hundred and sixty pounds per 

Salter, exclusive of the head, legs, hide, and entrails, and 
I whole could therefbre be seaKsly less than two thou- 
aasd pounds, although the riiqi's butehtr pronouaMad it not 
above two years old."^ . 

* 

"^ 9kec(1kes sf IMHMi St^orts. 

t Abcording to Mr. Colebrooke, the BosAnue Is notMnf mom 
•Cbs wild-boflhlo called Ams. 
t Orieotsl FleU Sports. $ AoUnal Kingdom, voL iv. pb afiL 
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The mountainous regions of Bootan and Thibet produce 
another remarkable bovine animal called the yak (Bos poe- 
pkagus). This is the grunting-ox of Shaw and Pennant, 
&nd the soora goy of the Hindostanese. It is domesticated 
over a vast tract of country, from the Altaic mountains to 
the central parts of India, and over a. great portion of 
China. The horse-tails, as they are commonly called, used 
as standards by the Persians and Turks, are in fact made 
of hair (usually died of a fine crimson) from the tail of the 
grunting-ox ; and the chowries, or fly-drivers, employed in 
India, are composed of the same material. This species 
has a downcast, hea^'y look. It is sullen and suspicious, 
«nd usually exhibits considerably impatience on the near 
approach of strangers.* The yak pastures on the coldest 
parts of Thibet, upon the short herbage peculiar to the 
tops of mountains and bleak plains. That lofty chain 
which is situated between latitudes 8^ and 27° north, and 
which divides Thibet from Bootan, where the summits are 
commonly clothctd with snow, constitutes its fiivourite 
haunt. The southern glens afford a sufficiency of food and 
shelter during the severity of the 'winter season; while 
during summer the northern aspect is more congenial to its 
nature, and admits of a wider range. This animal is of 
great value to the Tartar tribes. It is an excellent beast 
of burden, and its milk is abundant, and very productive 
both of butter and cheese. 

The last species we shall mention is the gayall {Bot 
frnnta/isy' Ijf^mh^srt — Bos gavas. Smith), which in size and 
shape resembles an English bull, but in reality is almost 
equal in strength and activity to the wild-buflfalo. It de- 
lights to dwell in the deepest jungles, feeding on the tender 
lea^ves and shoots of the brushwood. It occurs in the wild 
state among the mountains which form the eastern- boundary 
of the province of Chittagong, and is reared as a domestic 
^nitnal by the people called Kookies, vfhp inhabit those re- 
•gions. k is easily tamed. f We shall say nothing of the 
zebus, and other domesticated breeds of Indian cattle, having 
exhausted «ttr limits in the descriptions of the foregoing 
species. 

* In Turner** Accoant of an Embassy to TUbetthis q^issis flfored 
llDd«r.th» name of ihtlnuhy-tailed buU. 
t Lino. Trans., voL ^. p. SI and 308. 
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Tho great aquatic mammalia which compose the oeta- 
clasa occur in the Indian seas as well as elsewhere ; 
bat as a knowledge of the habits of these monsters of the 
d«ep is of difficult attainment, and a mere enumeration of 
their names, or a dry detail of their technical characteristics, 
would probably afford but slight amusement to the reader, 
we shall select two of the most remarkable, to ** stand by 
their order" and serve as its representatives. These are 
the hatioore or Indian dagong, and the Gangetic dolphin. 

Our readers are probiU>ly already aware, or, if they are 
not, we take this opportunity to inform them, that the ter- 
minal division of the class Mammalia, commonly called 
Ceto, contains the whole of those extraordinary beings 
which seem to connect land-animals, or quadrupeds, with 
ftshes, properly so called. In their forms and general as- 
pect they resemble the latter ; but in the structure and 
lunetions of all their vital and most influential organs they 
are formed entirely after the model of the higher terrestrial 
animals. The order is divided into two great families : 1st, 
The herbivorous cetacea, consisting of the lamantins, du- 
fongs, and stellers ; and, 2dly, Of the ordinary cetacea, 
niclading the dolphins, narwals, and whales. With the 
exception of the lamantins, which occasionally repose on 
the banks of rivers, none of the genera of this order ever 
leare their native element. The members of the first family 
(exceptinff the stellfffs, whic^ are northern animals) are 
only round in equatorial regions ; those of the second occur 
in almost every quarter of the globe, although the greater 
wbalM prefer the vicinity of ths polar circles. We shall 
present an example of each. 

The halicore, or ** daughter of the sea,** in called iouyong 
by the Malays, and has hence acquired the name of du|png 
in oar books of natural historjr* There is only a smgle 
species as yet ascertained. It mhabiu the Indian seas, es- 
pecially the Sumatran coasts, and has been confounded by 
several voyagers with the lamantins, which belong to the 
Aftiean and American shores. It measures seven or eiffht 
feet long, and is covered by a thick hide, of a pale^Tue 
colour, with whitish marks on the abdomen. The head 
•omewhat resembles that of a young elephant deprived of 
its proboscis. The body is fish-shaped ; the anterior ex- 
tremities are contained within an undivided membrane, in 
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the form of ■ lin. The nidinwiUB of a pelvi* are ob- 
tertahle, nnJ Ihe caudal eitremitj U harizanlally doped, m 
cut like th« BTcb of a circle. Tbe flesh of this BnimBl h 
heM in grpat eitimalion, anJ is usually Teserved Tor tha 
tables or the Bullan and rajahs. Its own food is said to 
consiat of nlgB, fud, and other msriae productioQs of the 
teEclahle kind. 

TheGaii)(eticdolphiii(D(;pAi)ituGttnf<ltciM)iBBboW»eT«n 
feet long, lis head is rtuind, terminated by aslender elongated 
muzzle, tbe jfttvs of which are irmed with numerous leeth. 
The tongue is ttnck, fleshy, heart-shaped. The eyes are small 
nnd black. The skin is nigose, shining, of a pearly. lualce 
on the back, and of a nhitish gmy on the abdomen. This 

river as far as it i« navigable. It chiefly abounds, howerer, 
in those numerous divided streams nhicb form the delta of 
Bengal. When in pursuit of fish, on which it leeds, it 
inovei witL great velocity ; but at all other times its mo- 
tiuns are described by Dr. Roxburgh as slow and heavy. 
The blubber or fat of this species is highly valued by the 
Hindoos as an eilernal medicine of great efficacy in the 
removal of various pains. lis habits are gregarious, and it 
js known to the natives by tbe name of aiaaau. 
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CHAPTER III. 

The Birds of India. 

VnltUTWH- Lammerjreyer— Poni^icherry Eaitrle — ^Fineb Falcon of Bmifid 
— Hawk-owl orC^ylon— Fork-lailed Shrike— Jocose ghrikeor Bulbal 
— Miiia-bird — Locust-eatini; Crakle— Honeysuckere— Kinjirtshere-- 
Ilornbilln — Wood|)eckers — Wryneck — Parrot Tribe— Common Pea- 
cock — A.ldrovandMie Peacock — Polyplectron — Domestic Pouliry— Jun- 
gle Cock -Lophophorus - Homed Pheasant— BuKtHrds— Golden PIO" 
▼er— Coromandel Courier— Gigantic Sfork— Anasioinus—IWiynchea- 
GuUa— Terns— Geese— Widgeon— Pink-headed Pochard. 

Thb birds of India must be admitted to be on the whole 
less splendid than those of South America ; but the class 
itself being in general remarkable both for splendour of 
colour and gracefulness of form, many gorgeous examples 
of feathered life occur in the tropical regions of the Asiatic 
continent. The shining creepers, the ring- necked paro- 
quets, the lories, and many others; are indeed very signaJ 
instances of ornithological beauty. We shall, however, 
commence with the accipitrine tribes, those " lords of the 
fion heart and eagle eye," which are usually more remark- 
able for strength of body and power of wing than for the 
adornment of a showy or fantastic plumage.* 



♦ Let as here note, that eollectiomi lately transmitted to this cowntry 
indicate a stronger analogy between the omitholo^cal productions of the 
north of India and those of Europe than has been preTiniisly supptMed. 
Our present limits exrlude those details into which we inijrhi oilierwi!«e 
be tempted to enter in illustration orthis curious tot>ic : but we consider 
ourHclves as auihori7:cd to name the fbllowing ipecics, IVom the Him- 
maloh range, as identical with those or Citrope, viz. The lammergeyer 
(Gy)Htfwt barbatns)y the cuckoo (Oucuiuj canonu), the rose coloured 
0U7.e! (Pa.ftor roseiis), the hoopoe ( L'pvpa «/w;;.t), the stonerhat (Saxicola 
nibicola), ihc whinchal (vS. ntbetra), tho black reilstart ( Sylvia tithyn)^ 
the common red.-'tari {Stjlva phtBtiieunix), the missel-tbnish ('turdns 
visctvorus)^ the starling (StvruHS imls:art.'i), the Kin^rflxlter (Alcedo- 
ispiitai, the mml\n\)er (Tringa hypoleucos)^ the wryneck (K/t/ix /or- 
aiiUla)y the red-legged crow (CoracVw irracutus), the common heron 
(Ardea eijieren), the Irancoliii partridge (VrancoUnttsvulgans^ the pln- 
taU duck (Anas aaaa)^ the red-created duck (A. n^fimO, the ftrrOfiAos* 
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The vulture tribe occupies the foremost place in our ofw 
nithologiral arrangements, and is represented in India by 
several species. Of these we shall mention only two. 
The Ponuicherry vulture (F. Ponticerianits) equals the size 
of a large goose ; its heaid and neck are naked and flesh- 
coloured ; there is a white collar on the upper part of the 
breast, but the prevailing colour of the plumage is brown. 
The legs are yellow, and the bill nearly black. It occura 
chiefly in the district from which it derives its specific 
name. Another species is called the Indian vulture (V, 
Indicus.) Its plumage is of a fulvous-brown, each feather 
being paler on the edges. Like most of its congeners, it 
is extremely voracious, and frequehts alike the shores of 
the sea and the banks of rivers, preying on dead fish tnr any 
other putrid substance, — from the bloated corpses of the 
human species, which are not unfrequently seen floating 
down the sacred waters of the Ganges, to the more insig- 
nificant carcasses of the reptile race. 

Among the numerous links which serve to connect one 
tribe with another maj be mentioned that remarkable bird 
the lammergeyer, or bearded- vulture {Gypatus barbatu* of 
Storr). The Greek term, which has been adopted as the 
generic appellalion, literally signifies vulture-eagle^ and ap*> 
propriatelv expresses its intermediate position between the 
species which rank respectively under one or other branch 

dock (A. nttUa), th« oommon wild-duck {A. b<uehas\ tbe teal (J. enees% 
the ^dwall {A, 8trepera\ tbe lurted duck (A. fuligtUa), the garganey 
(A. qverqvedula), the castaneous duck {A. nyroct^. Many of these I 
have verified by an attentive examination and comparison with European 
SpecimeBe, while others rest upon the auth(Nrity of Mr. Gould, who, aa 
the author of the aecurate and sumptuous '* Century of Birds fh»in the 
Hlmmalaya Mountains,^ has necensarily directed a strict attention to tha 
omithoiogy of Northern India. The following enumeration contains tha 
names of certain vpecies, for the most part as yet neither figured nor 
deacribed, which appriMch so closely to the European epecles that we 
may regard them as their Asiatic representatives. Certain perccpUbIt, 
though, in some instances, very ftebly-deflned characters of distinctioo* 
prevent our considering them as identically the same. In tbe mean 
Ume, however, wv sfaaU indicate them merely by their correspondiof 
Snglish names, viz. The kestrel, sparrow-hawk, turtle-dove, raven, 
green woodpecker, black and white woodpecker, nutcracker, red-Iegfsa 
pvtridge,jay, golden oriole, nuthatch, blackbird, bnllflnch, greater tit- 
Asose, all oar wagtails, creeper, tedhrsast, tiUark, tree-lack, l^wtew, 
tMe<^MUTOw, and several others. 



BIRDS* 01 

•f that eompotuid detignatkm. The be&k it long, ooai* 
pressed, convex, rounded on Hs upper edge, and furnished 
with a thin cere, covered by thick rigid hail* directed for- 
ward. B«it one of its roost remarkable cbi^racters consipts 
in a brush or tuft of bristly feathers, which depends iioa 
either side of the angle of the lower mandible. The legt 
•re sHoit, thick, and feathered to the toes. 

Aithou^ the attitude of this bird is more upright thaa 
that of the pivoeding species,, its half-expanded wings, and 
lieck retraded when «i rest, remind the spectator of the 
vuttofe tribe. It i% however, a eoraparaUvely rare and un- 
sociiil bird, and is esteemed a valuaUecapture by the natural* 
ifto ev^en of Ahose countries in which it most abounds. 
The geefraphical zange seems very extensive. In Europe 
it haunts the steeps o^ the Pyrenean mountains and toe 
central Alps from Pfedmont to Dalmatia ; as an Afrio»i 
species it has been described by MM. Larrey and ^vigny 
as occurring in £ffyp^ and by Bruce (under the name of 
niter) as an inhabitant of Al^ssinia ; while in Asia it is 
known to spread its ** sail-broad vans'* overthe vast steppes 
of the Siberian deserts. Professor Jameson has recently 
called our attention to the same species, innsmiltod to the 
Edinburgh Museum fh>m the Himmaleh mountains. The 
lanraergeyer is the btrgest, or at least the longest^winge^ 
of tdl the European birds of prejr. 

Of the nobler and more active ^irds of the predacious 
order may be named the Pondicherry eagle {Falco Pontic 
ceruMii«),,avery elegant species, neaiif equal iasiie to 
the jer-falean. The head, neck, breast, and upper past 
of tie obdomeii are white ; the remainder o£ the plumage 
^ refddishfcbestnut colour ; the wings are tipi>ed with bbck ; 
the bin and legs ure yellow, and the oeTe is blue. This 
species inhabits many parts *of India,, and is. esteemed 
sacred \fk Malabar. It is said to be ejftremelv voracious, 
jand feeds, Uke; the kite, noi on living piey alone, but on 
ihe restains of dead animals. 

The finch-iateon o# Bsogal {Fako ettruUmiemy is the 
•nudlest «f all the «ccipitrine Mrds. It was described and 
filfuied by Edw^s^ under the Utle of the •< litUe black and 
orange-coloured Indian hawk." The upper parts of the 
plumage are of a fine Winsh black, v^ith a few spots and 

Vol. III.— F 
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ban of white. There is also an elongated spot of Mack 
on the side of the head or cheek* beneath each eye. The'' 
under-plomage is white, more or less tinged with orange, 
especially in the female.' This beautif^ll little bird, which 
scarcely exceeds the size of a sparrow, is a native of Bengal, 
Java, and the isles of Sunda. Those from the c<nitinental 
parts of Asia are asserted to be larger than saoh as occur 
m the islands ; and, like othei' species, they also vary in 
colour, according to age and sex. It is said by M. Tem- 
minck, to feed on insects; Init, from th^ etronffly^toothed 
bill and ipuscular limbs, iiiere 'is reason to believe thit it 
does not confine itself to su^ hamble game, but also attacks 
and overpowers many species of the gentler tribes, equal 
or superior to itself in size, though wfSaidT in streiigth and 
courage. Indeed, Dr.- fiorsfield states that it was de* 
scribed to him in the eastern parts of Java as dispiayhig 
uncommon boldne^ls in Ihe pursuit of small Inrds.* 

The aUkmcebeftwecn- the hawk* and o^rle is extremely 
olose both in 'structiTre abd habits, although the santo 
difference is observable between them as that which dis* 
tinguishes butteilBies from moths,*^th8t' the One tribe fly 
by. day and the other by night.' Hence the more sokmn 
EssociaticMis, whidi we connect with ihese inaaspickMis 
tribes: — 

f Perched od the roo^ the bird of night oovpIfUns 
In lengthened shneks^and dire funereal' strains.** 

One of the smallest and most beautiful of the Asiatic 

ries, and the ohly one to which we shall here alhide, is 
little hawk-owl of Ceylon (Slrix Jndica of Gmelin). 
The back is dusky ;. the wing-coverts are gray, with bluek 
lines ; the breast is buff-cbkmred, with smdl arrow-shaped 
markkigs. It is hot above seven inches long. 

We shall now pa^s to the batcher-birds (genus L<mims% 
which, presenting as it were a connecting or intermediate 
link, have been arranged by some authors as the terminal 
froup of the acdpitresy by others as the commencement 
of the- pasttrme order. Their bills are elongated and bui 

* Zoolo^oal RtsMrohes. 



tlh^kOj enrrtd, nod (b«ir feet and talani an comparatively 
fetbie. Y«t tiwic diEpoHitlons are tierce and sanguinniy, 
and thair general haliiU exhibit a bold and coiitentiaui 
nature. The genui, as characterized lij Linneus, hai 
undeigoaa miweroue divisions by later ajstematista ; but, 
as moat of Ibea^ belong to Africa, New'Holland, and the 
iatra-Itaiuoal regions of the New World, Ihej do not come 
within the acope of out present publication. India, hon- 
enr, also pretants ua witb several species. 

The forlftuled fthrilu (Leaiut atndescou, Linn.) is a 
' native of Bengal, wbeia it is called jaigah. Its luperioi 
colour i* BloBsy black, with leUections of purple and green. 
The Uilrfeatliers are long, and forked at the tips. The 
undec-pluouigeisofadull nhite, with a few dusky crescents' 
on the thighs. This bird is named b; the Indians the king 
of the crows, on ncconnt of its fr 
birds fnxB place to place ifith a lo 
Ihotn.tui the back, till thev take 
•ocuitomed haunts. The Malaba 
Lath.) is another singular species d 
lU jiize is about ttiat of the misse 
colour is deep-black glassed with 
a la^e .(jijl, coniiating of many p 
The e^iior leather on each side 
Icndadfjand ends in an elongatec: 
aaid to oocur.particularlj in the hi 
domof Arracan. Both tfaess spec.» uc^..^ v. ............. 

called drangoi (g^nus Edolim of Cuvier). The jocose- 
■hrike (L. jBcaaut, IJnn.) resenibles a lark in raze. Its 
colours are bromn above and dull-while below, with soma 
erinuon or ros«-coloured plumbs beneath the tail. The 
crown of the head it blacLL, with a linelj-libTeJ crestin the 
centre. From the comers of the bill on either side runs a 
black stripe ; and there is a bright crimson (pot beneath 
each eve. This bird is of a very lively disposition, and its 
imuEing. It has been Vorv generally 



tad known Jn Persia under the name of haiardaiilioin, ol 
the '.' bird of a hun)lred eoogs." But it would seem that 
the lenu bulbul is applied to diflerent species in diOerenl 
countiiei of Iha East.; at leant it is only in this nay that 
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we can explain the discrepancies obserrable in tlie aecooirti 
of travellers. It appears however certun, that the present 
species is taught to comhat with its kind hj the natives 
of Bengal. It is also trained ap by the young Indians to 
execute commissions of gaDantry ; and, at' a signal given 
by the lover, will seize and carry off in the indst dexterous 
manner, and convey to its expectant master*, the small ffold 
ornament usually worn on the forehead by the Iildiati 
females. So quick is its eye, and so ^ipid are its evolu- 
tionary movements, that it will follow the descent of a 
ring down a deep draw-well, and catch it in its fall before 
it has reached the surface . of the water. The Persian 
poets have represented tbie bulbul as 'enamoured of the 
rose, and as gneved by its destruction or deeay» 

Among the more noted of the Indian speeyes we mttit 
not omit to mention the mina-bird or grakie (Ormculm 
religiosat Linn.). The great Swedish naturalist appMirs to 
haVe confounded two species under a single name^ aVid 
considerable uncertainty still pervades- their historr. The 
Indian species is somewhat larger than a blackbird. It* 
plumage is of a rich, silky black, with a vrMte spot about 
the central edge of the wing. The bill and feet are yellow, 
and a peculiar fleshy appendage or caruncle stretches from 
(he side of the face, and behind each eye to the back of th4 
head. This bird is easily tamed, and of very familiar 
manners ia the domestic state. It is perhaps the n^ost 
accomplished linguist of all the feather^ tribes, and may 
be taught to pronounce long sentences iji the most clea? 
and articulate manner. It is ' consequently held in the 
highest esteem by the natives, and is not untVequently 
brought alive to European countries, althou^ the moral 
purity of the English tongue is not always exhibited by 
the result of its maritime educfilion. Hrit imitates,'* says 
Willoughby, " man's voiee much more accurately than a 
parrot, so that oftentimes it is troublesome with its prattle.** 
The food of the mina in a state of nature is said to consist 
both of fruits and inlets. In this country it is very fond 
of jrrapes and cherries. 

The genus Gracula, as restricted by the Baron Cuvier, 
cpnt^s some interesting species, the general aspect of 
which will be more clearly comprehended by our readers 
When we mention as a cloi|e ally that rare and beantiiii) 
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BffHiffa bird the roso-eoloufed ousel. The Paradtsea tristtt 
•f . Linnsufl, or the parftdise-grakle of Xiatham, j>ertain8 to 
this senas* It is correctly named Gracula gryllivora by 
f Daudin, and is xtu^&iliahlAf as its name implies, for its 

j disBtniction of locus te. Jn illustration of its history we 

f abridge the following curious particulars from Buffon : — 

The Island of. Bourbon, w^ere this species was formerly 
unknown, was at one time overrun to an alarraine extent 
by locusts, which had been introduced from Maoaffascar. 
The governor-general and the. intendant of the isldnd, 
akirm^ at the desolation which was taking place, delibe- 
mfted on. the meaps of extirpating the nuisance, and with 
that view they introduced several piidrs of the paradise- 
grakle finom India* The plan promised to be successful ; 
but .mfertunately. some of the colonists observing the birds 
eagerly thrusting their bills into the soil of the newly-sown 
fi^ds, imagined they were in quest of ffraiu, and spread a 
rep<Nrtt^at the graUes, so far from proyipg beneficial, were 
Kfcely to-be highly detrisaental to the country. The case 
was. argued in due form. It was stated on the part of the birds 
that they ransacked the new-ploughed grounds not for grain 
but insects; but the opposite view prevailed, and two 
houfs after the edict of proscription hiKl been neenouneed 
against them* not a living individual was to be found in the 
idand. .But a speedy repentance followed this hasty 
execution; the locusts regained their ascendency, and be- 
I comin'g ere long more injurious than ever, the grakles were 

I again introduced, and aAer an absence of nearly eight 

year% were received by the inhabitants with transports 
of joy« Their preservation and extension now became an 
affair of state, laws were enacted ill their favour* the 
physiciaas, either in truth or policy, declared their flesh 
unwholesome, and^ the locusts quickly disappeared. - But 
an oppoidte Inconvenience is said to have since ariseU' The 
binds, having. prodigiously increased in numbers, and beinc^ 
BA longer adequately sustained by insect food, have had 
reiiourse to grapes, dates, and mulberries, and have even 
proceeded to scratch up rice, maiee, wheat, beans, and 
other useful produce ; they enter the pigeon-houses and 
' Attack the eggs and young; and thiis, after destro3ring 

the destroyer, they have thenkselves become a great^ 
pestilence than that which the^ extirpated. There if 

F2 
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probably, howeter, some exaggeration itt tbit tec<miit$ 
because M. Duplessin, wbo resided seyeral years on Hm 
island, bas given it as his opinion that the paradtee-grakte 
might be advantageously introduced into Spain, whifehf 
from its proximity to Afnca, is not unfrequently rairaffed 
by the l^ust hordes. He adds, that so far from haViBg- 
become a nuisance in the Isle of Bociibon, the lafirs for its 
preservation are still in force.* We may mention that ihad 
speqies is of the saiite lively and imitative disposition as the 
inina-bird, and is easily taught to speak. When kept near 
a farm-yard, or other assemblage of domesticated creattnef, 
it spomane<^Iv acquires the various cries of dogs, ducksy 
geese, sKeep^ pigs, and ptouHzy. 

The manners of this genus in general resemble tho«t 
of the starling* They fly in troops, searching for ins^et 
prey ; their habits are (kmiliar, theit dociUty. remarkably 
and their powers of imitation almost unparalleled. The 
only other species which we shaft mention is the pagoda- 
thrush, so called from its frequent occurrence amotig the 
pagodas of Malabar and Goromandel. It is frequently 
kept caged for the sake of its song«t "- 

That dmslon of the great Linnsan genus Ctrihia whkh 
inclildes the soui-mangoes, or honey-eatert (genus CinnyrUi 
Cuvier), is widely dbpersed over all the southeni regkMUi 
of the old continent, and ieems in those countries to re* 
present the beautiful humming-bir({s of the Western World. 
Indeed these tiibes greatly resemble each «ther boUi in 
form and habits. The soui-mangoes are subject to a double 
ihouH, which occasions a oensiderable diversity in the 
plumage even of the same speciel, according to the season 
of the y^ar ; and hence our knowledse of this sumptuout 
family, though voluminous, is probably not as yet remarii* 
ab^ fot its accuracy^ Several splendid Works, howevei; 
have been devoted,, either in whole or in part, to their 
illu8tration.t The nuptial plumage is remiurkable for its 

* Shaw's 0«n«rtl Zoology, vol. tlL p. 467. 
' t Sonnerat, VoVi^e aux iiides. 

i Le Vaillant, »«t.Nax. desOiseaix d'Aflriqui, five vols, in 4to, Paris,, 
1799, and subtoqueDt years. Audubert, Oiseftux* dor^s od A reflets 
m^taUiques, two vote, in (blio, Paris, 18Q1 A eontinoauon W tkis 
Ivtek has U«i piMlsted liy i. VlelUot 



golden loBtre, and the riohness and irtrie^ oi ks inira* 
Bt^rable hoes ; but after the termination of the breeding* 
season, a much more humble garb is assumed, and many a 
htzarre appearance is present^ by the intermediate linki 
of that changeable costume which connei^ts the holyday- 
•ttk of spring with the more quaker-Uke attise of autumn* 
Hence tin difficulty of distinguishing between a specific 
d^rence aad an individual yaria%lo|», especially wher« ^ 
foreign species aie c6ncemed ; for in such instances we 
have seldom a prolonged opportunity of verifying our 
observations on external characters by an examination 
of natural habits and instinctive modes of life. Yet it is 
only by ascertaining the confionni^r presented by all these 
circumstances in a variety of indi^iduaie that we are 
enabled -to traiee out the exaet limits of epecific identity. 
We shall not here enter kito fincther details. 



The next tribe which deserves our notiee is that of the 
kingfishers. These ate also distributed over a grei^ por* 
taon of the earth's surface, though t^fliy i«e of larer occur- 
Mnoe in America than inihe aacient oaniinents« In £a* 
ropej indeed, we have only a sin^ epeciee (unless the 
Alcedo Smfrneiitis occasionally visits the Giireeian shoree 
and those of the Mediterranean islands), but the umbrageous 
rivers of India are beautified more abundantly by their 
azure hues. The Asiatic king&her {Akede AsiaticfL of 
Svirainson*) bears a strong resembla|(ice to ike European 
species, but may be distinguished on closer inspection s^ 
eomparison by its smaller size, luid the somewhat crested 
form of the occipital plumes. It inhabits the hottest parts 
of contin^ital India, as well as th^ great Asiatic islands ; 
thus differing from the European species, which is known 
to brave the cold even of a Siberian winter, and, although 
not unfrequent along the banks of the comparatively tran* 
quil streams of England, likewise haunts the snow-descended 
waters of the Alpine regions. Hence it^ appropriate intra* 
daetion to a. fine apostrophe by a modem poet* — 

"Nottothe#», . 
O wild and de^i^rt stream ! belongs this tale. 
Gtoomy and Mt art thou,^ttis tfrowded flrs 

• SMoglcal niostmiaasjitrtt stties^ pUMftOl - 
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Tbvnr flrein thy bIkhim, ami ■tretch acrMi thy hcd, 
. Making thte d(MeAil as a caverD-well : 
Save where the shy kingfishers build their nest 
On diy steep banks, no loves hast thou, wild stream.* 



The last genus of the g¥e«t passerine order is|hat esWei 

Bucerosj which indades the calaos or kojnhjiiit. These 

birds are remarkable for their enormous dentated beaks, 

frequently surmounted by an additional - homy struptnre, 

which bestows oh them a very striking aftd pecuUar :]fibysi* 

ognomy. They resemble the toucans m their head*; their 

port and general habits assimilate to those of crows, wlufo* 

their feet are somewhat analogoirs to those of the kingfishers. 

The hombills exhibit an awkward and uncommon aspect' 

while in the act of ^ying, in conseqifence of the great size 

of their be^s and lengthened tails, afid altogether their 

appearance is extremely uncouth. Pei^ps one of th« 

most singular features in their economy is the fact of their 

feeding greedily and with'out injury on the seeds of nux 

vomica* 

A large and remarkable species of this genus has been 
recently described' by Mr. Hodgsdn. It measures four feei 
five inches from tip to tip of the wings, and is three feet «tx 
inches Idng, from bill to tail inclusive. The bill is eight 
itiches long, and the tail one foot five inches. Its body 
exceeds that of the largest raven, but i« very lank and in* 
compact. The' general colour is black, with a white pointed 
tail, and a patch of thje same colour on the wings. It id 
often difficult to ascertain the natural haWts of a shy and 
rare species ; but it is believed thai; the bird in queftion 
feeds chiefly on fruits, nlthough when pressed by hunger it 
will also seize upon reptiles. The bill is far less fohnyablo' 
than it would appear • to be, and the claws are extremely 
blunt, from which it may he inferred that its habits are not 
raptorial, even in the meanest sense ; and its freedom from 
any offensive odour, as well as the excellence of its fleshy 
which is much esteemed by the mountaineers as an article 
of food, go far to prove that its habits are almost entirely* 
frugivorous. Mr.. Hodgson, however, observes, that in the 
domestic state it will eat meat either pressed or raw, and 
with apparent relish. The specimen In question was fed 
prineipally on boiled riee nuxed with ghee, and inade up 
into large bidie. It wm never observed to t^ any water. 
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The tliroat is yery wide, and the ewallowin^ powets con* 
flequently great Whatever is offered to it is first worked 
about between the huge mandibles, and then gulped entire* 
Should the tnorael swallowed be so large as to produce any 
feeling of discomfort, it ia immediately disgorged, and re* 
swallowed after faaring undergone a little additional masti* 
cation in the bilL* 

Adopting, as we hate hitherto done, the leading divisions 
of the system expounded by Baron Onvier, the next order 
b that of the ScantoritU birds, or cKmbers, of which one 
of tha most characteristic external marks consists in the 
struetore and position of the toes, which are uinially placed 
two before and two behind. > From this result considerable 
etren^ and tenacity of erasp, which enable the speciee so 
oonetttuted to adher^ to Uie bark of trees, however vertical 
their direction, and even in soine eases to run along the. lower 
saiface of horisontal branehes with as mudi ease umI safety 
ss others execute such ordinary movements as Mem less op- 
posed to the- laws of gravitation. It is no don^t true that 
many species^ sueh as the cuckoo in wluch the toes are in 
pairs, or yoke-footed, as M. Temminek has teamed |t, do not 
climb ; while it is equally true that several other species (such 
as the creeper, C familidn»\ which are constant and aocem* 
plished idimbers, are yet exdoded from th» order on ac- 
count of the structure of their feet ; and that, consequently, 
the denomination cannot be applied in its most rigorous 
sense, as alike characteristic and inclusive. The ordinal 
characters, cons^ered in their generality, «re in fact seldom 
so precise and natural as to admit of no exceptions ; and 
it is quesjtionable whether a title should be immediately 
changed upto the discovery of every species which may 
not coincide with its most rigorous interpretation. It is 
not very easy, indeed, to understand how this alteration can 
in every case be effected, merely upon the consideration of 
a single character, without producing greater inoonve- 
aiences than those which it is intended to obviate. In the 
lygodactyloas genus GaUmkLi for example, we have a three* 
toed species; and a similar anomaly occurs among the 
woodpediers. Ih like mannet, the order AUvones of Tem* 
minck, which is characterized by its founder as having 

* IVansaetlons of tlie Physteal Class of tUe Asiatic Society of Ben- 
gal, part i. p. 178. 
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three toes before^. uBited at their bases after a eertain 
fashion, and one behind, contains a species which pos- 
sesses only three toes in all, and which would therefore 
find some difficulty in complying with the regulation of the 
ordinal character. In short, what we mean to express i% 
that it may reasonably be doubted wbet^r a niere chango^ 
in the title of an order, which certainlj bo far tends to 
diminish that clearness of mutual intetligehce which it is so 
desirable to estatilish and maintain in the scientific inter* > 
course of different peoples, is productive of any decided 
advantage to the subject in hand; especially when it ean 
easily, be demonstrated that the characters of that orderyby 
whatever name it may be known, are left not' less Tagoe- 
than heretofore. 

We may remark that the bill of the spansoriai tAbe vanes 
so greatly in the different geneva, from the straight/ length- 
en^ angular maiidibles of the Woodpeckers, to the deepi 
Curved, compressed organ of the parrots, that we must 
emit all consideration of it in the ordinal eharaeCers. Its 
ibnn may, however, be studied with great a^antage in 
relation to the sectiops and other minor divisions^ Tho 
species are, with few exceptions, inhabitants of the forests^ 
and usually build their nests in the hollows of old ti«es. 
Their powers of flight are not remarkable* The. Eu^opeaA 
genera are almost entirely insectivorous-; the parrot family 
feed on fruits ; the toucans exhibit a tendency t«the car^ 
nivorous habits of the accipitnne tribes ; while other gen- 
er^ of the order enjoy a mingied or misceUaneous diet. 

If our present space in any measure corresponded with 
the rich abundance of our materials, we could dilate with 
pleasure on many magnificent examples of t^ scaAsorial 
order peculiar to, or chiefly characteristic of, the Indian 
regions. But, in order to admit of our 'embracing a greater 
extent of the science in general, w^ must nt^essarily; cur"" 
tail ^ur more detailed observations in relatk>n to the tustory 
and attributes of particular tribes. 

The woodpeckers (genus Picu/t, Linn.), of which we" 
have six or seven well-known examples in Europe, seem 
distributed oyer the surface of the whole earth, with 
the exception of JVew-Holland. In whatever eountries> 
they occur, they are characterized by strong affinities of 
form and colour, and constitute one of the most natuiul 
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and well-defined groups with whteh we ara ' acqaainted* 
Boffbn has drawn a melting picture of the miseriet of a 
woodpecker's life. Aixierding to the views of the el«quenty 
but eecentrio, and sometimes inconsistent Frenchman, no 
bird which earns its subsistence by spoil leads a life of 
such painful labour. • Nature appears to have condemned 
it to incessant toil. While others freely employ their 
eourage or address, «nd either glide a^ong on fearless 
and rapid wing, or lurk insidiously in closer ambush, the ' 
woodpecker is constrained to drag on a miserable existence, 
in boring through the scaly bark and the unyielding fibres 
of the hardest trees.' Necessity sufiefs no intermission of 
its lcU)onrs, nor any interval of sound repose. Even the 
darkness of the ni^ht brings no solace to its sufiTerings, for 
the nbctomai ^ours are spent in the same painful posture 
as those of day. It never shares in ihe joyous sports of 
the other inhabitants of the forests, and so far from joining 
in their glad responses, it rather deepens the sadness of tM 
woodland glades by its wild and melancholy cries. Its 
movements are quick, its gestures full of inquietude, and 
it seems to shun the* society even of its own kind. 

Such is a sketch of BufTon^s nhore lengthened picture. 
Let us console ourselves by an inspection of another and 
more pleasing poitirait. ♦* No iaopner," says Mr. Audubon, 
*< has -spring called' them (the goMen^winged woodpeckers) 
to the pleasant duty of making .love, as -it is' called, than 
their vdlce,' which' by-the-way is not at all disagreeable to 
the ear of man, is heard frpm the tops of luffh decayed 
trees, proclaiming with delight the opening of thef welcome 
season. Their note at this period is memment itself, as it 
imitates a' prolonged and jovial laugh, heard at a con- 
Mderable distance. Several males pursue a fstoale, 
reach her, and fo prove the force and truth of their love 
bow their heads, spread tlieir tails, and move sideways, 
backwards, and forwards, perforating such antics as might 
induce any one veitnessing them^ if not cft a most morose 
temper, tb join his lauffh to 'theirs. The fbtnale fiies to 
another tree^ where she la closely followed by one, two^ or 
even half a dozen of these gay suitors, and where again 
the same ceremonies ^re gone through. No fightings occui^ 
no jealousies exist among these beaux, until a marked 
preference is shown ta »ome hidividual) wheii the rejected 



7% ZOOLOGY or INDIA. 

pfQQ96d in seaicli of Aooiher lemale* In thU manner att 
l^fae golden-winged woodpeckers are soon happily mated^ 
Each pair immediately proceed to excavate the trun)L of « 
Ueey. and finish a hole in it sufficient to contain theraseWe* 
and their young. They hoth work with great industry and 
apparent pleasure. Should the male, for instance, be em- 
ployed, the female ia close to him, and congratdlates hi« 
on the removal of every chip which his tell sends through 
the air. While he rests he appeals to be speaking to Iwr 
on the most tender subjects, and. when fatigued is at onee 
assisted by hei. In this manner, by the alternate exeiw 
tions of each, the hole is dug and finished. They caress 
each odier on the branches, climb about and around ths^ 
tree with apparent -deliffht, rattle with their bill against the 
tops of the dead branches, chase all their cousins the red.* 
heads, defy the purple^grakles to enter their nest, feed plen» 
tifttUy on anta, beetles, and larve, cackling at intervals^ 
andeie two weeks have elapsed the female lays either ibur 
or six egffs,. the whiteness or transparency of why^h are 
dc^btl^ss me delight of her heart. If to raise a numerous 
progeny may oontribntc to happiness, these woodpeckerfi 
may be happy enough, for they have two broods each sea« 
son. Evefi in confinement the golden-winged woodpecker 
never suffers its naturally lively spirit to ^'oop. It feedii 
well, and by way of amusement will continue to destroy as 
much fiimiture in a d^,a» can well be mended by a dif< 
ferent kind of workman in two. /Therefore, kind reades, 
do not any longer believe that woodpeckers, I mean those 
of America, are such stupid, forloro^ dejected, and unprof 
vided-for beings as they have hitherto been represented.'^* 

In regard to ,the Indian woodpeckers, we shall merely 
mention that they inhabit a great extent of country, from 
the souUiem point of the peninsula to th# sombre forests 
of the Himmaleh mountains, ' From the latter locality, that 
fine species the meui sqtwnaius has been lately transmitted 
to the £dinbcirgn Museum* It is figured by Mr, Gouldtt . 

The limited genus* Ytrnx, which contains the £uropea» 
^rryneck, is remarkaitle for its wide distribution. Tlioiigh 

* Ornithological Biograpby, or so Aeeonnt of th« Habits of the Birds 
sT the United ^tates of Ant^iiea. fiy John Jamea Auduhon, P.E.9J1.. 
sad E., Jcc, vol. i. p. 1»1. 

t A Centunr of ffirds firom the ffimmslaya MououiinB, psft 1. 
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^ apedai are few in number, one or other of them ooeon 
in Europe, Asia, Africa, and America, and the one abore 
named ( Yunx torquilla), a rare bird in Britain, is well known 
in the northern parte of India. 

The maiH'iificent fiunily of the parrots is tiie last of the 
■cansorial order to which we shall here allude. Abundant 
in almost ever^ region of the torrid lone, and in the New 
World extending m>m the shores of the Ohio to the Straits 
of Magellan, this tribe, though presenting considerable 
differences of structure, is yet strongly marked by many 
characters common to all the species. The strong, hard, 
curved, solid bills, surrounded at the base by a membrane 
in which the nostrils are perforated, — the thick, rounded, 
fleshy tongue, — the inferior laiynx of a complicated struc- 
ture, and provided on each side with peculiar muscles, — the 
splendid plumage, exhibiting every imaginable hue, — and 
the extremely imitative and very garrulous habits of these 
birds, distinguish them from every other tribe. The genus 
PsiUacus of Linneus forms a vast assemblage of species 
from every country of the world, excepting the con^para- 
ttvely cold and cloudy clime of Europe, and has been nar- 
titioqed into numerous sections or sub-genera by modem 
observers.* 

The most anciently known of the parrot race belong to 
the genus Palaomis of Mr. Vigors.- To this section per- 
tain the Alexandrine paroquet, and others of the lon^-tailed 
species, distinguished by their elegance of form, their rul^- 
ooloured beaks, their semicircled necks, and the rich verdwrc 
of their plumage* The one above named is native to India 
and Ceylon, and derives its designation from the fact, real 
or supposed, of its having been first transported from 
Asiatic countries by Alexander the Great* The moat dis- 
tinguishing characters of the species consist in the broad 

* For rapresentatiorts of these gorgeous birds, see VaillsDt*s Histoire 
Natarelle des Perroqoets, Swainson'a Zoolofiual Illustrations, Tem- 
minck's nanches CkMori^es, and niastrations of the Family of the Pslt- 
tacidn by E. Lear. Consult alio, fbr a knowledge of the sobdlvisions, 
Kuhl'B Monagraph of the genus in the tenth volume of Nova Act. Acad. 
Nat. Cur., Observations on (he Paittacid» by Mr. Vigors io the second 
vdume of the Zoological Journal, a paper by that aoeooiplished omi- 
thologiat, in cor^unetion with Dr. Horsaeld, in the flfteenth vohune of (bs 
Linnaan Transaetioiis, and volume Anirteenth, part first, of 8haw*s Gen- 
eral 2Soology, as continued hgr Mr. (Btsveoa 
VoLniL—O 
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blaek patch whi^ occapying the fore-part of the throaty 
extendi laterally in two narrow processes on each side of 
the neck ; a black line extends from the base of the beak 
to the eyes ; and there is a deep purplish-red patch at the 
base of the wings. Its bill is larger than that of the rose- 
coloured paroquet {Palaomu iorqtuUtLa)^ which, however, 
in general it greatly resembles. It is of rarer occurrence 
than the last-named species, and is not so easily domesticated. 
It may, however, be taught to speak with tolerable distinct- 
ness. The P, torqtuUuM is widely spread over India, and 
as far to the eastward as Manilla. It appears indeed to be 
identical with another species extremely abundant on the 
African coasts, and well known in France under the title 
of Pemtche ie Senegal, In as far as any conclusion can 
be drawn from the vague and brief descriptions handed down 
by ancient writers, it would appear that the present species 
was, as it still continues to be, more frequent in the days 
of antiquity than any of its congeners. No allusion is made 
to those specific marks by which the Alexandrine paroquet 
is so clearly distinguished, and the general sketch applies 
very closely to the rose-necked kind. ** That the species 
befoie us,'* says Mr. Bennet, ** was extensively known, and 
held in high estimation on account of the brilliancy of its 
plumage, the docility of its manners, and its imitative 
powers of voice, is proved by innumerable passages in the 
classical writers of Rome, more especially from the earliest 
times of the empire, to a very late period of its annals.*'* 

The singular poem of ** Speake-parrot," written hy John 
Skelton, an English poet who flourished in the time of 
Henry VIII., no doubt alluded to the P. torquatus. 

** My name is parrot, a bird of psradise, 
By nattire deuised of a wondroas kynd, 
Dienteli dieted with diners delicate ^)ice, 
Tyl Euphrates that floud d^aeth me into Inde, 
Where men of that countrey bi fortune me find, 
And send me to great ladyes of estate, 
Then parrot must hane an alroon or a date. 

** A cage earlonslv caruen, with silner pin, 
Property painted, to be my eouertowre, 
A myrror of glasse, that I may lolc therein ■, 
There maidens Ail mekely with many a diners floor,. 
Frashly ttiey dresae, and malie sweie my bowre, 

* Zoolofieal Gardens, twl.ii. p, 06. 
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With, ipeak parnX, I prai yofu, fill eoB rt gpu rt y tlMl mj,' 
Pirrot it ft goodly bird, t pretty popftgey. 

** With my beeka bent, my little wanton eye, 
My (Mert fireshe, as is the emeraude frene. 
About my neuke a circalet, like the ryche nibye, 
My lyttle legges, my fete both nete and eleftnt, 
I am a minion to waite upon the quene ; 
My proper parrot, my lyttle pretty fMe, 
With ladies I leanie, and go with them to aeole.* 

Among the more remarkable kinds are those furnished 
with oylindrical, elongated, tubular tongues.* Their cheeks 
are naked, and their upper mandible greatly developed. Thd 
two species best known are the PsiUiau gigas of Shaw, 
sometimes called the giant-cockatoo, and the PnUieus g(h 
hath of Kuhl. . These now form the genus Mieroglottum, 
The giant-cockatoo was first described and figured bj Ed- 
wards, from a drawing taken from the living bird in the 
island of Ceylon. Both species, however, are now said to 
be derived from the Papuan Islands, which lie beyond the 
bounds of our domain. 



We have next to present a brief sketch of the gtd» 
Unaceout order, which is represented in India by several 
species of ^importance. 

The common peacock {Pavo ctUUUus, Linn.)* 90 much 
admired for the surpassing splendour of its pltunage, and 
now so familiarly known as a domestic bird, tnough it has 
bean reduced to servitude for some thousand years, still oe- 
eors in the wild state in the forests of Hindostan as well as 
in Japan and other parts of Southern Asia. Its earliest 
record is contained in the sacred writings :-^" For the king*t 
ships went to Tarshish with the servants of Huram : every 
three vears once came the ships of Tarshish, bringing gold 
and silver, ivory, and apes, and peacocks.**! The intro» 
daction qf this bird to the western and northern quarters 
of Europe ha^ never been clearly traced ; but every step 
of its progress has no doubt been owing rather to the art 
of man than the instinct of nature. Its natural tendency 

* The atraetare of the tongue in this limited aeetkm la probaUy npc 
aeearately known. If not elongated and tubular, it is at least onp-alispsd 
at the extrendty, and aupportedon a cylindrieal stalk. 

t S Chronicles ix.3L 
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would ill fact have been to return to the countri^ from 
whence it came, — to seek again the perpetual sunshine and 
ever-verdant forests of Asia, the banks 

" Of Gaoges or Hydaspes, Indian streams.* 

It appears to have been unknown even in Greece during 
the early manhood of Alexander the Great, by whom it is 
said to have been first observed with no less wonder than 
delight in the course of his southern e:cpedition, and to have 
been immediately transmitted to his native country. It 
must, however, have multiplied rapidly afler its arrival, as 
Aristotle, who died within a year or two after ** the great 
£mathean conqueror," mentions the peacock as a well- 
known bird. The Greeks were satisfied with the delight 
afiforded to the eye, while contemplating its brilliant colours, 
and most graceful form, — " being so majestical, they would 
not offer it even the show of violence ;" and it was left to 
the more luxurious Romans, not only to serve it entire on 
the table of Hortensius, but to pamper the diseased appetite, 
or minister to the inordinate extravagance of Heliogabalas, 
by presenting enormous dishes of the brains alone. In 
more modern times, and during the progress of nautical dis- 
covery and commercial intercourse by which these were dis- 
tinguished, the peacock has been transported to both the 
Americas, to many points along the African shores, and to 
numerous islands of the West indies. A white variety has 
also sprung up in Europe, more frequent in northern than 
in southern kingdoms, which is not alluded to by ancient 
writers, and has probably resulted from the influence of a 
colder temperature, by which a natural tendency to albinism 
appears to be produced in many species of the feathered 
race. 

There are only two species of this genus, — the one above 
alluded to, which is too well known to require deseriptiony 
and the Javanese peacock {Pavo Javanicus of Horsfield), of 
which we have figured both the adult and young, under the 
name of Aldrovandine peacock, from the specimens in the 
Edinburgh Museum.* 

It occurs in Japan, Java, and other eastern and southern 

* Wilson's nioatrationtof Zoology, vol. i. plates 14 and 15. 
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regions of Asia. It is chiefly to be distinguished firom the 
common kind by the form and stracture of the feathers whieh 
compose the crest, and which are well barbed throughout 
their whole extent, or somewhat lance-shaped, instead of 
presenting little more than terminal expansions. 

Another singular bird of the gallinaceous order, which 
by some authors has been classed with the peacocks, is the 
polyplectron, so called from the circumstance of its tarsi 
being armed with several spurs. It is the peacock-pheasant 
of Edwards's Gleanings, and the Iris and Thibet pheasants 
of Latham's General Synopsis. This bird is extremely 
beautiful, a great proportion .of its plumage being oma^ 
mented by very brilliant spots of greenish blue, changing 
^th the light to gold and purple ; these spots are sur- 
rounded by a circle of black, and then by another of yellow- 
ish white, and a spot of the latter colour terminates the tip 
'of every plume. The male is about the size of the golden- 
pheasant The plumaffe of the female is le)M brilliant, and 
her tail is shorter* The young birds are entirely of an 
•earthy gray, with large spots, and small lines of a brown 
colour. After the first moult the plumage becomes less 
irregular, and the position of the spots on the wings and 
tail becomes visible; the second moult produces a more 
•determinate distribution of the colours, and the *feathers 
begin to be distinguished by a fine goldon-blue tint, with 
green reflections. It is not, however, till after tibs third 
change, which occurs about the completion of ike second 
year, that the colours are manifested in their full per- 
liBction. The species is native to the mountains of Thibet. 
It is said to occur also in China. It is of easT domestica- 
tion, and is not remarkable for shyness even m a state of 
nature. 

The* common cock and hen (Gallus domestiau) next de- 
mand a'brief record. Of the numerous benefits which the 
goodness of Providence has enabled us to derive from the 
feathered race, there is probably none which surpasses in 
extent and utility the domestication of these most fkmiliar 
birds. So ancient, however, has been the subservience of 
the species to the human race, that no authentic traditionary 
traces now remain of its original- introduction to any of the 
more ancient kingdoms of the earth, and its existence under 
ithe ffuardianddp of man .seems indeed coeval with the most 
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antique records. It may be regarded as one of those par* 
licular and providential gifts which, like the faithful and 
accommodating dog, may be said to have joined its fortunes 
at an early period of the world with those of the first families 
of the human race,— to haye followed man in his wonderful 
and far-spread migrations, — and, adapting its constitution 
with facility to the diversified circumstances of clime and 
country which these migrations produced, to have finally 
lost, in consequence of such plastic nature, almOst all resem- 
blance to tho source from which it 'sprung. For some 
thousand years the observers of nature were ignorant of any 
wild species which, even in a remote degree, resembled any 
variety of the domestic breed ; knd from t£e era of Herodotus 
to that of Sonnerat, the domestic cock and hen jaisht have 
been regarded as birds, the living analogues of which were 
no longer known to exist in a natural and unsubdued con- 
dition. 

In consequence of the remote obscurity in which the sub- 
ject is thus involved, few points in nati]|ral histoty have 
occasioned more inconclusive speculation, or are even now 
more difiScak to determine with precision, than the source 
from which we primarily derived the different races of our 
domestic poultry. That they came originally firom Persia 
has been inferred from this among other circumstances, that 
Aristophanes calls the cock ** the Persian bird." Such an 
origin is, however, improbable, when we consider that the 
researches of modem travellers, and of all who have visited 
that country since the revival of learning, have failed to 
discover there any species of wild poultry ; and although its 
omitholoffy is not yet known in detail, especially as regards 
the smalTer species, that *o conspicuous a festore m its 
natural history as the existence of the bird in question should 
have escaped the notice of recent inquirers is by no means 
likely. In fact, no gallinaceous bird exists in Persia more 
nearly allied to the genus OaUus than a species of Lopho- 
pfaorus.* I^ however, it is merely meant that the Greeks, 
during the intercourse, hostile or otherwise, which existed 

* MaeneUPs Lopbophoras (£opA. NigeUi of Jardine and Selby, IllnsC. 
of Orn. pi. 76), so called in honour of Dr. Maeneill, lately pbysidaB te 
^e Engliflh embassy at the l^ersian court, and now our resident at Bo- 
sbire. The species, of which the male is not yet known, was ftnt trans- 
iMilad toBimiie by that gaotleowa. 
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between them and the Persian nation, may have obtained a 
breed, previously domesticated, from that country, the appel- 
lation is less objectionable, — ^for it is known that in a do- 
mestic state poultry have existed in Persia from a very 
remote antiquity. 

It may be mentioned, as a curious fact illustrating the 
extensive distribution of these ** household birds," that when 
the South Sea islands were first visited by Captain Cook, 
ithey were found well stocked with poultry ; and the moio 
recent as well as more ample narratives of the missionaries 
%ave confirmed the statements of the great navigator re- 
garding the practice of cock-fighting in Otaheite uid other 
^ands of Polynesia.* 

In regard, however, to the origin of our domestic poultry, 
ithe first approximation to the truth (and it can be regarded 
;a8 nothing more) resulted from the discovery by Sonnerat 
^f a species of wild poultry, native to the mountains of the 
*Ghauts in India. This is the GaUut Sormeratii of system- 
atic naturalists, better known to the British residents under 
3the n^w &miliar name of jungle-cock. But our knowledge 
•of gallinaceous birds has so greatly increased during recent 
years, and so many additional species have been discovered, 
rthat we are able to proceed upon much more secure grounds 
in OUT present reasoning than were the naturalists of the 
^preceding century. The jungle-cock is not only no longer 
the only claimant to the honour of having so greatly bene- 
'fited the human race, but other species have become known 
which bear a resemblance so much closer to certain standard 
(varieties among the domestic breeds, that his claims may 
fairly be considered as altogether set aside. In fact, several 
•characters of the jungle-cock have never been traced in 
any of the domestic varieties, and many of these latter pre- 
'Sent features which, if not incompatible with, at least bear 
no resemblance to any of the attributes of the supposed 
originaLt 

As the species which we con^der as more justly entitled 
rthan the jangle-cock to be regarded as the natural stock of 
'OUT domestic breeds occur chiray in the great eastern islands, 

* See more particularly Mr. Ellis's Polynesian Researebes. 
t For a more ample exposition of this subject, consult a paper ** (Hi 
. tbe Orifin of Domestic Poultry," pi tlie 6cli volume sf tlM Memoin of Iks 
Weraeriaa ^Society, p. 402. 
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or at least hare not been as yet ascertained to exist within 
our prescribed boundaries, we shall not enter into any details 
of their history or habits.* But as the jungle-cock, from 
its Indian locality, is a legitimate subject of disquisition, we 
may add another circumstance which we consider as very 
decisive against its alleged claims. The native tribe of In* 
dians, inhd>iting the districts where the jungle-cock abounds, 
rear a breed of poultry which difiers as much from the sup- 
posed orifiina) as our own, and which never intermingles 
with the rorest-brood. Perhaps nothing points out the dis- 
tinction of species more strongly than this fact, of their not 
seeking each other's society, when we know that even the 
pheasant, a bird now regarded as pertaining to a different 
genus, is frequently known to breed with the domestic hen. 
The most remarkable character of the jungle-cock consists 
in the homy expansions of the central portion of the feathers 
of the oeck and wing-coverts. Its best-known localises are 
among the mountains of the Ghauts in Hindostan. 

The genus Lopkephorus contains several splendid species, 
of which the bird named the Impeyan-pheasant by Latham 
{Loph. refidgens of Temminck) is one of the most remark- 
able. The head is ornamented by a fine crest. The feathers 
of the neck are long and loose, like the hackles of a cock. 
The colours of the plumage are so exceedingly brilliant from 
their metallic lustre, and so variable according to the direc« 
tion of the light or the position of the spectator, that they 
cannot be expressed by words ; and even the skill of the 
most accomplished painter would in vain attempt to equal 
the bright original. Purple, and green, and -ffold are the 
nrevaitmg hues. The female is smaller than the male, and 
her plumage is destitute of metallic splendour. These birds 
inhabit the mountains in the northern parts of Hindostan. 
Though naturally wild, they are said to submit to confine- 
ment with a tolerable degree of subservience. Lady Impey 
endeavoured to transport them alive to England, but tney 
died on the passage. Were the attempt repeated, it would 
probably ere long succeed ; for they endure cold well, 
although impatient of extreme heat. The male was never 

* We aHude more particularly to the Jago-cock of Samatra (GaOut 
' «n<«iw), and to another tpedes discovered some. years ago by It. 
henauit in the inland of Java, and which is called by the natives (UjMts 
' '^ M. Temroincl^s HisMrt dn GaUiiuui*^ 
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obserred to crow, but uttered a strong hoarse cackle, resem- 
bling that of a pheasant. This fine species is named by the 
natiyes monaul^ a term which we understand to signify the 
bird of gold. Another species, native to the hills of Almo- 
rah, has been more recently described by General Hard- 
wicke.* 

A singular genus of the gallinaceous order is that consti- 
tuted by the homed-phe^ant {Phasianus taiyra of Yieillot). 
It is now named Tragopan by Baron Cuvier ; and contains, 
in addition to the species just mentioned, another nearly 
allied and equally gorgeous bird (figured by Mr. Gould under 
the title of Trag(nwn Hastingan)^ of which some beautiful 
«pecimens, includmg the adult male, not previously known 
to naturalists, were lately received at the Edinburffh Ma- 
seum by Professor Jameson. Both species come £om the 
Nepauf country. 

» ^"^"^"^^"^ 

Several species of the quail and partridge tribes inhabit 
India ; but as there is nothing very markeid or peculiar in 
their history or habits, we shaU merely mention the fact of 
their occurrence. 

The bustard tribe (genus Otis, Linn.) forms in some re- 
spects a connecting link between the gallinaceous birds and 
those called ChrtUla or waders, and they have accordingly 
been located in either division, according to the pecnhar 
Yiews of different authors. Of the Indian species we shall 
notice only the Passarage bustard (Otis aurtU of Latham), 
which is figured in Mr. Forbfs's Oriental Memoirs under the 
erroneous name of rufifed-bustard, or Olis houbara. It is 
of comparatively rare occurrence, and like its congeners is 
of a wild disposition, inhabiting plains and open districts. 
It is highly esteemed on account of the delicacy and fine 
flavour of its flesh, and consequently bears a high price in 
the Indian markets. In some districts it is called the black 
florikan.t 

The golden plover {Charainus pluvialis) has been sup- 

* Linn. Trans., vol. it. 

t Both texet of the «)ar«<l-bvstard ars eorrsMly flgared hy 8lr Wm. 
Jardine and Mr. Selby in their niastrations of Omithiiloffy.-^lee plates 
40andMorUiatwor1i. Twnroiber wptdm (Otis HanalittfsmumA Otis 
nigriceps) are figured by Mr. CUrald. 
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poced to exist in Ipdia. But the species most frequently 
found there, though very closely allied, does not se^n en- 
tirely identical with the European kind. It is the yellow- 
lipped plover {Charadrius xanihockeilus) of Wagler. 

Of the couriers (genus Cursornu) at least two species 
inhabit Asia, viz. the Coromandel courier (C Asiattcus), 
figur^ on the 32d plate of our *' Illustrations of Zoology," 
and the sO'^led European species (C uabellimu of MeyMr) 
which Professor Jameson lately received from th« north of 
India.* 

The ffigantic stork {Ardea dubia of Gmelin, Ciconia or- 
gala, Vigars) is a species well known in India, where it 
performs the services of a scavenger, and is consequently 
protected even in the streets of populous cities. Its habits 
appear to be somewhat migratory. It arrives in Bengal 
about the commencement of the rainy season, and is usenil 
in clearing the country of snakes and other reptiles, as well 
as of offal. It if a most voracious creature, and will devour 
as much at a single meal as would satisfy four hungry men. 
The bill is of enormous size, and the bird itself measuras 
from five to seven feet in length, including the legs.! 

The genus Aruutomus, of which the Pondicherry and 
Coromandel herons of Latham may serve as examples, is 
peculiar to the East Indies. These birds present a remark- 
able peculiarity in the structure of their bUls. The mandi- 
bles iouch eacn other only at their points and bases, thus 
leavinff an open gaping space in the centre. The last- 
named species is common on the banks of the Ganges and- 
other Indian rivers, and frequents the Coromandel coast 
during the months of September, October, and November, 
feeding on fish and reptiles. 

Of Indian birds allied to the snipe and woodcock kind we 
shall mention no more than the Bengal Tynchsa, of which 
the synonymes seem very vaguely applied in books of natu- 
ral history, probably in consequence of the strong resem- 

* This species aim occurs over a considerable extent of the AfHcan 
continent, and sometimes makes its way as ftur north as the temperate 
parts of Europe. It was once shot near St. Albans in Kent. The specie 
men alluded to is now, we believe, in the British Museum, and is said to 
have been purchased by Mr. Dcnnovan, at the time or the Leverian sale, 
4br eighty-three guineas. 

t For a lucid account of the difRnrencea between the species above 
named and the Amcan Marabou, see Zool. Gar. vol. U. p. t7S. 
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blance which stibsists between it, the Cape inipe {Seohptx 
Capensii, Gmelin), and other tpedee by whidi the genos ie 
at present constituted. 

We haye now arrived at the last great dirision of the 
class of birds, viz. the Palmipedes, or web-footed order. We 
formerly observed in our sketches of African Zoology,* that 
these tribes are of wandering habits, and that being pos- 
sessed, in addition to great power of wing, of the focolty of 
resting on the water, we can scarcely place any limits to 
the extent of their migratory movements. They thus be- 
come more cosmopolite than many of the other groups, and 
are therefore less entitled to our attention during an exposi- 
tion of the peculiar and more characteristic features of a 
particular country. For this reason a briefer notice will suf- 
fice. In truth, we have been already induced, by the over- 
flowing riches of Indian ornithology, to extend and multiply 
our notices of many genera beyond such limits as are con- 
sistent with a due and proportional consideration of the 
renriaining classes of the animal kingdom. We must there- 
fore present our future observations with greater brevity. 

The .pearly-plumaged gulls and buoyant terns are found 
along the Indian shores, as elsewhere. Of the latter tribe 
we shall specify only a single example, that of the black- 
bellied tern {Sterna MelaHOgaster, Temminckf), of which 
the head, abdomen, and inferior coverts of the wings are 
black, while the cheeks, throat, wings, and tail are of a deli- 
cate ash-colour. It inhabits Ceylon and continental India. 

Among the Indian AruUida may be mentioned the black- 
hacked goose {Ansermelanolott)i which measures neariy three 
feet in length. The head and half of the neck are white, 
spotted and streaked with black ; theiest of the neck and the 
under parts of the plumage are white, with a tinge of gray 
upon the sides ; the back, wings, and tail are black, glossed 
with green and purplish reflections, for which reason it was 
named PoU bronzie by Bufibn. It is common in Ceylon, 
and also occurs both along the Coromandel coast and on the 
shores of the Ganges. The barred-headed goose {Anter 
Indica) occurs in the southern and central parts of Hindostan 

*FBinlvIilff8ry,No.lO. tPltticb6sOoL,4H. 

|Zbol.lnd.,zxl.plstell. 
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daiing what maj be called tbe winleT-numth*. It it vnf 
dntnietiTe lo com ; and ■• inppoeed to misnite from ThiM 

01 other nortbem quicters, lo whicK it Rgnin ilepaits B> th« 
Bummer spproncheB. Or the duck (ribe, the apotted-bilted 
wigeon {Amu pacilorhyiuha, Gmel.) may (erre M an ex- 
ample. The beak ii long and black, and it dietinguiihed 
bf B Ted apot on each aide at tbe base. Thi* ■peciei in- 
habiu Cejrlon. The pink-beaded pochard (Awu caryopln/l- 
huxa. Lath.) inhabili varioue pajla of India. Th« bill, 
bead, and upper portum of the neck are of a fine putk 
eotoui. Thif bird.iaaehlom aeen iollocka. Tbe female 
■CBCcel; differi fiam tbe male. Tbej aie frequently taiMcL 
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CHAPTER IV. 

The RtptiUt and Fishes of India, 

GrMt fndtan Tortoiae— Oanfetic Crocodile— Flyinf Prafon fcrptl 
Tribe— Vipcrine Boa— RusitUui Snake— Whip Snake— Cobra 4e Ca- 
pello— Water Snakes— PomTret—Soir Fisb — GymneCroa— Indian Re* 
mora — Dolphin— Scorpana—Insidiooe Dory— Zebra Sole— Chctodon 
— Unicom Acanthuma— Climbinf Sparua— S6ber— Wrahl— Leopari 
Mackerel—In^iBB SonnQUec— Fijring Gunianl— Bioevtna— Maiifa 
Flak— Oatracion. 

Thb principal characteristic of reptiles in general con- 
sists in this, that only a portion of the blood is transmitted 
through the lungs, the remainder being projected by the 
heart directly to the other parts of the body, without being 
specially subjected to the influence of the respiratory or- 
gans ; whereas in the higher classes, such as man, the rest 
of the mammalia, and birds, the whole of the blood must pass 
by the lungs before it is transmitted to the more distant 
parts of the circulating system. The amphibious habits of 
such reptiles as are unprovided with gills result in a great 
measure from the power which they thus enjoy of carrying 
on a partial circulation of the blood independent of respi- 
ration. The respiration of animals, or the process by 
which the blood is oxygenated, becomes weaker and less 
frequent in proportion to the diminution which takes 
place in the quantity of blood transmitted to the lungs, 
compared with that which passes directly from the heart ; 
and as it is respiration which warms the blood, and pro- 
duces in the fibres their susceptibility of nervous irritation, 
it follows, as observed by Cuvier,* that the blood of reptiles 
is cold, and their muscular strength much lees than that of 
birds or quadrupeds. The seat of their sensations is also 
much less centralized than in the last-named classes ; and 
hence many of them exhibit life and motion long after their 
heads have been severed from their bodies. 

Of the first division, called Chelonian reptiles, India pro- 

* Bigna Anin^al, ful.tt, p. 1. 
Vol. Ill— H 



M ZOOLOQT or IKDU. 

duces several species. A veiy large terrestrial kind is named 
the great Indian tortoise {Testudo Jndica of Vosmaer). 
It was first described by Perrault in the History of Animals 
published by the Royal Academy of France. A specimen 
cauffht on die Coromandei coast measured four feet and a 
half from the tip of the nose to the tail, and its height or 
convexity was fourteen inches ; the shell itself was three 
feet long and two feet broad, and was of a dull-brown 
colour. 

The second order is named SauHan reptiles, and includes 
the crocodiles and lizards. Of the former, the gavial or Gan- 
getic crocodile is one of the most noted. It is characterized 
by a cartilaginous prominence which surrounds the nostrils. 
It attains to an enormous size, and is- well distinguished from 
the Nilotic species and alligator of America by its very pro- 
jecting eyes and its narrow elongated muzzle. The teeth 
are extremely numerous. 

The remarkable genus Draco is of easy discrimination 
from all others on account of its veiy peculiar structure. 
The first six false-ribsy instead of surrounding the albdomeny 
project on a straight line with the back, and support a 
membranous and wing*Iike expansion. Hence the species 
<ure known under the name offiying dragons ; and although 
such appellation ' may convey to toe mass of mankind the 
idea of formidable if not fabulous monsters, it in truth de- 
signates nothing more than a few harmless lizards. Several 
species, first clearly distinguished by Daudin, inhabit the 
East Indies. » 

* About the middle of last century, a Hamburgli merctiant greatly 
prided bimsolf on the poesess^^m of a flimous dragon, which he consid- 
ered as worth 10,000 florins. It was, however, discovered by tbe pen^ 
trating eye or Linn»us to be a gross deception, formed by a oombinatioa 
of the skins of .snakes, the teeih of weasels, and other heterogeneous 
elements. It is said that tbe great Swedish naturalist was obliged to 
flee the city to avoid the wrath of the enraged proprietor. A similar 
scientific (Vand appears to have been practised in our own country to* 
wards the close of the seventeenth century. It is thus related by D^ 
Grainger, fVom a note of Dr. Zarhary Grey, in his edition of Hudibras, 
vol. I. p. 125:—*' Mr. Smith of Bedford observes to me on the vrard irapcn 
as follows,— Mr. Jacob Bobart, botany professor of Oxford, did, about 
forty years ago, find a dead rat in the Physic Garden« which ho made to 
resemble the common picture of dracons, by altering its head and tail, 
and thrusting in taper sharp sticks, which distended the skin on each sido 
till it mimicked wings. He let it dry as hard as possible. The learned 
immediately pronoiwced it a togon ; and <tet of them sent an aocarata 
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The thud order of reptiles is named Opadian, and in- 
fdades the serpents. It was well observed by Linncus, 
that if Nature has thrown these repulsive creatures naked 
upon the earth, destitute of limbs, and exposed to every 
injury, she has, in return, supplied them with a deadly 
poison, the most terrible of all weapons. From the earliest 
ages they have been rewded either as objects of unmingled 
horror, or of superstitious and fearfiil veneration, by the 
human race. 

The poison of these subtle reptiles seems to produce 
death under a variety of aspects. A universal torpor and 
lethargy, without pain, was said to follow the bite of the 
asp. Hence its preference by Cleopatra. This &ct, though 
doubted by medical observers, seems, in some measure, 
confirmed, by the examples adduced by Captain Gowdie, in 
Dr. Russel's splendid publication.* Lucan distinguishes 
the poisonous serpents that infested the march of ue Ro- 
man army over the deserts of Libya by the various symp- 
toms which they produced ; but his dieadfoi catalo^e 
should perhaps be regarded rather as a piece of poetical 
embellishment than as an historical relation. At all events, 
it seems now decided that, however the symptoms may 
vary, the nature and action of the poison is the same in all, 
and is to be oounteracted, in most cases, by the some means. 
The virulence of the bite of individuals of the same species 
varies according to the season of the year, just as their 
manners and external aspect also vary, according to the 
beautiful description in the Georgics : — 

" Pottqnsm exhausts i»loSt terraqiM srdore debiseaat ; 
Exilit in siccnm, et flammands lamina lonioeQS 
Scvit Sfris, asperque aiti, atque exterritua asta 
Ne mihi turn molles sub dio earpere somnoa, 
Neu dorao nemoria libeat jaeuisae per herbaa : 
Okm poaitia novua exuvila, nitiduaqoe JuvmitA, 
Volvftar, aut catoloa tectia aut ova relinqoenst 
Ardaaa ad Sdlem, et Unfoia mieat ore triaalcia.** 

description of it to Dr. Mafliabechi, librarian to the Grand-dnke of 
Tuaeany : aeveral fine copiea of verses were wrote on so rare a subject ; 
tint at last Mr. Bobart owned the cheat ; however, it was looked upon as 
a masterpiece of art, and as auch deposited in the Museum, or Anatomy 
School, Where I aaw ti aome yeara after." The curious in drafoos may 
cooault the worka of Geaner Aldrovandua. 
, * Aeooiutt of Indian Serpents. 
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The exl/eme rapidity with which death was fometimes 
produced by the bite of poisonous snakes led Dr. Mead to 
infer that its fatal influence affected the nerrous rather than 
the circulating system. But the experiments of Fontana 
£0 far to demonstrate that the venom of the viper is per- 
fectly innocent when arolied to the nerves only, but that it 
acts immediately upon the blood, and through the medium 
of this fluid destroys the irritability of the muscular- fibre, 
and thus produces death. A more recent idea has been 
proposed,-^that the poison of serpents acts upon the blood 
oy attracting the oxygen which it contains, and which is 
essential to its vitality. The human heart, and in general 
the heart of all animals with warm blood, has two cavitien 
or ventricles, and the blood, before it is returned to the right 
ventricle of the heart, has to perform two circles, a lesser 
between the heart and the lunss, and a greater between the 
heart and the rest of the body. While the blood passea 
through the lungs it undergoes a very remarkable change 
of colour, and of other properties ; a certain portion of the at- 
mospheric air is attracted aftd absorbed, while the remainder 
carries off by expiration that matter in the blood which is 
either useless or injurious to the system. The atmosphere we 
respire is a compound fluid, one portion of which is oxygen, 
or pure air, and another, and much larger portion, is nox- 
ious or azotic air ; and it is the former mgrsdient only 
which is attracted by the blood in its passage through the 
lungs, and contributes to the maintenance of animal life» 
It is from this combination that the beat of animals and 
the red colour of the blood are supposed to be derived. 

These observations will enable the reader to judge more 
clearly of Mr. Boag's theory of the action of animal poisons. 
He adduces the following arguments in its support : — 1. 
Man, and other warm-blooded animals, exposed to an atmo* 
sphere deprived of oxygen, quickly expire. The poison of a 
serpent, when introduced into the bIcK)d, also causes death ; 
but carried into circulation by a wound, and in very small 
quantity, its operation is comparatively slow and gradual. 
2. The appearances, on dissection, in both cases, are very 
similar. The blood becomes of a darker hue, and coagu- 
lates about the heart and larger vessels. The irritability of 
the fibres is nearly, in either case, destroyed to the same, 
degree, and in both circumstances the body exhibits a 
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itrong tendency to rapid patrefaetion. 8. Although Br* 
Mead mingled the venom of a viper with healthy blood <nU 
of the body, without perceiving it to produce any change in 
its appearance, this arose from his mixing a very small por- 
tion of poison with a large portion of bleod ; bat if two or 
three drops of venom be mixed with forty or fifty drops of 
blood, it immediately loses its vermilion colour, becomes 
black, and is incapable of coagulation. 4. It is, moreover, 
a remarkable circumstance, that the poison of serpents has 
most power over those animals whose blood is the warmest, 
and the action of whose heart is the most lively ; whereas, 
on the contrary, it is but a feeble p<nson to the serpent 
itself and a very tardy instrument of death to most cold- 
blooded animals. The reason of this, according to Mr. 
Boag, appeara to be, that cold-blooded animals do not re- 
qnire a large quantity of oxygen to preserve their lives ; 
and this is indeed evident from the conformation of their 
heart and respiratory organs. 

Fontana*s experiments, with a view to the prevention of 
the fatal effects of poisons, may be stated in a few words. 
He applied lunar caustic, which is a preparation of silver 
in nitric acid, and found, on so doing, that not only was the 
venom thereby rendered innocuous, but that the corroding 
power of the caustic was greatly diminished. He next 
wounded a variety of aninmls, by means of envenemed 
teeth, and scarifying the wounds, he washed them in a so- 
lution of lunar caustic and water : by this means the lives 
of the greater number of the animals w^e saved, though 
Chey belonged to species which he knew, in geneiml, to be 
most easily killed, and the death of the others was greatly 
retarded. These experiments, we may add, neither pro- 
ceeded upon nor conducted to any theory. 

Now, the application of the following admitted foots is 
supposed by Mr. Boag to explain the efficacy of Fontana's 
treatment, and illustrates the accuracy of his own views .* — 
1. Oxygen enters into the composition of all acids, and is 
the principle, as its name imports, upon which their acidi^ 
depends. 2. Metals are united with oxygen under various 
circumstances, but chiefly in two ways; the first is by 
burning them in an open fire, or, to speak more philo- 
sophically, by the contact of heat and air, when they aro 
converted into metallic oxides ; the second is by the deoooi'* 

H3 
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pDtition of fw:id8, -when ii^ty fatm compoimd lidtf. 8« 
O^tygfen ii attracted by different metals, with diiTerant Ae* 
jBpreea of force ; thoee which attract it with the least force 
are the more perfect metak, such as platina, gokt, and silver) 
which cannot be converted into oxides, except at very high 
temperatures ; whereas arsenic, and many other substances, 
attract it strongly, and are usually found in combination 
with it even in the bowels of the earth. If, therefore, th< 
mortal effects arnrng .from the bite of a serpent result, at 
stated by Mr. Boag, from the subtraction of oxygen from 
the blood, it is natural to suppose that the most e£Scient 
cure must consist in the renewal of that vital ingredient, 
and the most obvious and easy mode of accomplishing this 
will be to employ sudi substances as are known to contain 
oxygen in the greatest abundance, and to part with it with 
the greatest &ality. This is precisely the character of the 
lunar caustic, wmeb is made by dissolving silver in the 
nitric acid, and afterward evaporating and dfystallizing the 
solution.* 

We may observe that the strength of the poison varies 
greatly in the different kinds of serpents. Thus, the use 
of the hinar caustic, which, in the hands of the Abb^ Fon- 
tana, proved so efficacious when applied as remedial to 
the bite of the viper, was found of little or no avail in 
India as a counteraction to the venom of the cobra de ea* 
pello. ^ 

If it were not inconsistent with our necessarily narrow 
limUs, we might iiere exhibit a very formidable list of spe- 
cies indigenous tp India. But, referring the student of 
herpetology to the splendid work of Dr. Russel on the ser- 
pents of the coast of Corom^ndel, and to the writings of 
baudin,t Schneider,! Wagler,^ and othet systematic au- 
thors, we shall confine our present attention to a very few 
Bp^ies. 

The vq>erine>boa {Paduin Cootoo of Russel) is not above 



* See a paper. On the PoisoQ of Serpents, by W. fioag, Esq.» Aslatts 
Researohee, v«l. vi. p. lOS. 

t Hiatoijre Naturelle des Reptiles, 8 vols. Sva 

% Historiv Amphibionun Naturales et Lltterarin, fiiscic. I. et H in 
8to. 

% Hist. Nat dee Bsp. Noav. des Serpents, d4critedtepr«s lesKotei^ 
Yqr«fMir(|I.IM^ptKM»M^ler. Lat.«c.Fr.,4to^Mimic)w]l8M 



RBPTILCd. 91 

a foot and a half long. It is said to prodoce by its bits a 
slow wasting of the fingers and toes, analogoas to what has 
been observed to occur in scHne leprous cases. A Hving 
specimen, however, which was. in excellent order, and bit 
some chickens ferociously, produced no more material con- 
sequences than might have followed from any ordinary 
wound. 

The RusseKan snake {Coluber Russdii) measures aboot 
four feet in length. It is an elegant species, of a pale yel* 
lowish brown, marked throughout its whole length t^ a 
contintied chain or series of large oval spots, of a deep 
brown colour, paler in the centre, and encircled by a nar* 
row white edgmff. A chicken bitten in the pinion by this 
snake was seized with convulsions, and died in 38 seconds. 
On the death of the chicken he bit a stout dog, which was 
seized with paralysis and stupor, and died in 26 minutes. 

The whip snake is common in the Concan, where it con- 
ceals itself among the foliage of trees, and darts at ths 
cattle grazing below, generally aiming at the eye. A bull, 
which was tnus wounded at Dazagon, tore up the ground 
with extreme fury, and died in half an hour, foaming at the 
mouth. This habit of the reptile is truly singular,— for it 
seems to proceed neither from resentment nor from fear, 
nor yet from the impulse of appetite ; but seems^ " more 
than any other known fact in natural history, to partake of 
that frightful and mysterious principle of evil which tempts 
our species so often, to tyrannize for mere wantonness of 
power.* 

The hooded snake {Coluber naja)^ or cobra de capello, so 
called in the Portuguese language from the appearance of 
a hood, which, when irritated, it produces by means of the 
expanded skin about the neck, is one of the most noxious 
of the Indian reptiles. Its general length is from three to 
four feet, and the diameter of its body about an inch and a 
quarter. The head is small, and is covered on the fore- 
part with large smooth scales, resembling in that respect 
the majority of the innocuous kinds. A^a short distance 
below the head is a lateral swelling, or dilatation of the 
skin, which is continued for about four inches downward, 

* QoarterlyiteTiew, vol zii.p. 188. 



92 ZOOLOGY OF INDIA. 

after which it gntdaallj sinks into the cyHndrical form of 
the rest of the body. This portion is capable of being 
raised and expanded at the pleasure of the animal. It is 
marked above by a large and conspicuous patch, closely re- 
sembling the figure of a pair of spectacles. The usual 
colour of the bray is pale ferruginous brown above ; the 
under parts being of a bluish white, occasionally tinged 
with pale brown or yellow. The terminal portion tapers 
gradually, and terminates in a slender sharp-pointed ex- 
tremity. 

In India this dreaded species is more universally known 
than any other. It is frequently exhibited as a public show, 
and, beinff carried about in a covered basket, is made to as- 
sume a kmd of dancing motion, for the amusement of the 
public. It raises itself up on its lower extremity, and, 
moving its head and body alternately from side to side, it 
appears to keep time with the measured melody of ** flutes 
and soft recorders.'* It is probable that the love of music 
on the part of the serpent tribe was anciently known in 
Palestine, as the inspired psalmist compares the ungodly to 
the deaf adder, which stoppeth her ears, and refuseth to 
hear the voice of the charmer, charm he never so wisely. 
The individuals so exhibited are, in the first place, deprived 
of their poisonous fangs, although this customary extraction 
does not seem universal. " When the music ceases,'' says 
Mr. Forbes, ** the snakes appear motionless ; but, if not 
immediately covered up in the basket, the specM^tors are 
liable to fiital accidents. Among my drawings is that of a 
cobra de capello, which danced for an hour on the table 
while I painted it ; during which I frequently handled it to 
observe the beauty of the spots, and especially the spec- 
tacles on tbe hood, not doubting but that its venomous 
fangs had been previously extracted. But the next morn- 
ing my upper servant, who was a zealous Mussulman, 
came to me in great haste, and desired I would instantly 
retire and praise the Almighty for my good fortune : not 
understanding his meaning, I told him that I had already 
performed my devotions, and bad not so many stated prayers 
as the followers of his prophet. Mohammed then informed 
me that, while purchasing some fruit in the bazaar, he ob- 
•erved the man who haa been with me on the preceding 
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evening entertaimng the country people wkh hm dancing 
snakes ; they, according to their ntual custom, sat on the 
ground around him ; when, either from the music stopping 
too suddenly, or from some other cause irritating the vicious 
reptile which I had so often handled, it darted at the throat 
of a young woman, and inflicted a wound of which she 
died in half an hour."* The rattlesnake has been known 
to kill a dog in two minutes ; but Dr. Russel inforroe us 
that he never knew the bite of the hooded snake prove mortal 
to a dog in much less than half an hour. It can kill chick* 
ens, however, in less than half a minute. There we seve- 
ral varieties of this species. 

Snakes are numerous in Gnzerat| and occasioned consid- 
erable annoyance to Mr. Forbes during his residence near 
Bareaeh. Harrabhy, his head gardener, may be said to 
have paid them religious veneration, and his assistants 
called them by the most endearing names. It happened, 
however, that on one occasion a young lady, more alarmed 
than Eve, though in the same condition, was obliged to 
nake a precipitate retreat through the garden irom her 
bath, in conseqiiience of the appearance of a cobra de capelkn 
War was thereafter denounced against them. 

The garden occupied by Sir James Macintosh, while he 
resided at Torala, near the town of Bombay, is also described 
by an eyewitness as a little paradise, but for its reptile in- 
habitants. ^ Snakes, from the enormous rock-snake, who 
first breaks the bones of his prey by coiling around it, and 
then swallows it whole, to the smallest of the venomous 
tribe, glide about in every direction. There the cobra ca- 
pello, whose bite is in almost every instance mortal, lifts 
his graceful folds, and spreads his large many-coloured 
crests ; here, too, lurks the small bright-speckled cobra ma- 
nilla, whose fangs convey instant death."! 

We shall here give a short account of some remarkabls 
water-snakes, belonging to the genus Hydnu* Soon after 
the opening of the bar in the month of October, 1815, rs- 
ports prevailed at Madras that a great shoal of sea-snakes 
had entered the river, and that many natives while crossing 
had been bitten, and had in consequence died. A reward 

* Oriental Memoirs, vol. i. p. 44. 

t Journal of a Residence in India, by Maria Chrthnn. 
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WIS offered for each of theie animals caught, on ^ coo- 
dition of its being carried to the superintendent of police. 
Pandauls were erected opposite to the two principal ford% 
and skilful natives, under the superintendence of Be 
M*Kenzie (to whom we are indebted for the information^ 
were provided with eau^de-Iuee and other remedies* and di- 
rected to afford immediate aid to those persons who might 
be unfortunately bitten. Many were bitten accordingly, 
and all of them .exhibited the symptoms usually consequent 
upon the action of a powerful animal poison ; but none of 
them died. We shall briefly state a couple of cases :— A 
native woman, in crossing near the land custom-house, was 
seen, while stepping out of the water, to shake something 
off which had grasped her foot, and which to several spec- 
tators appeared to be a water-snake. The woman, after 
advancing a few paces from the river, fell down, and was 
carried to the pandaul in a state of apparent insensibililj* 
On examining her feet two small but distinct wounds were 
perceived on the ankle of her right leg ; her skin was cold» 
her face livid, her breathing laborious, and her pulse scarcely 
perceptible. A ligature was immediately applied above the 
wound, which had been previously enlarged wiUmt lancet, 
and a piece of the carbonate of ammonia, well moistened 
with pure nitric acid, applied, and 30 drops of the eau-de- 
luce were administered nearly at the same time in a glass 
of water. In five minutes more a similar dose was poured 
down her throat, which seemed rather to increase the spasm 
at the chest, but the pulse became distinct at the wrist, 
though feeble. A third dose was repeated in three minutes 
mo^, on which she uttered a scream, and began to breathe 
more freely. About ten minutes had now dapsed since she 
had been carried to the pandaul, and in about three minutes 
more a teaspoonful of the eau-de-luce was given, which al- 
most immediately produced violent nausea, and profuse 
perspiration. . When a little salt was put into her mouth 
she declared it was not salt, but sugar ; and this the natives 
deemed an infallible sign of still-continued danger. She 
was -soon, however, entirely relieved, and merely complained 
for three or four days of a numbness in the limb above the 
wound. 

Another case was that of a lascar, who was bitten- by a 
make when about the middle of the river. He advanced a 
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few puces after cjdlttinffihe bunk, and then feD down in 
Tiolent convolsions. When brought in his breathing was 
laborious, his skin cold and clammy, his countenance Hvid, 
and his pulse ieeble at the wrist, but distinct. at the temples. 
A quantity of froth and foam was ejected from between his 
closed teeth. He too recovered after a similar treatment ; 
bat he complained for many days that he had no left leg. 

A large healthy chicken was exposed to the bite of a 
hydras major four feet long. It was bit in the foot, and 
in about ten minutes began to droop, and to show a slight 
convulsive flutter in both wings. In three minutes more 
it was convulsed; and at the end of seventeen minutes 
from the infliction of the wound, it suddenly dropped down 
dead.* 

While on the subject of poisonous snakes, it may not be 
uninteresting to thereader to peruse the recorided experience 
of a liiedical gentleman, who had himself nearly Allien a 
Yictim to ' the bite of one of these insidious reptiles. On 
the night of the 12th of May, 1809, Mr. John Macrae, civil 
surgeon- at Chittagong, wlule stepping into the southern 
veranda of his house, observed a small daric-coloured snake 
running along the terrace. After several unsuccessful 
attempts, he succeeded in killing it with a small cane; 
but in doing so the creature strack against one of his an- 
kles,^ which it touched with the point jof its fangs, but so 
slightly as to draw no blood. A few minutes ^erward, 
while pndressing to go to bed, he felt a peculiar glow over 
hi» whole body, with k strong palpitation at the Iwart ; but 
this he at first attributed merely to his exertions in killing 
the snake. He soon, however, became very restless, and 
experienced a singular sensation as if a^warm fluid were 
circulating through his veins to the extremities of hik fin- 
gers. He was then attacked by violent sickness, the heat 
of his body abated, and was succeeded by a deadly coldness 
of the skin, and profuse perspiration. He took repeated 
doses of the syiritus ammonia compontus ; after which the 
sickness subsided, and his breathing became easier. So 
entirely was the nervous sensibility of the palate afiected 
that on swallowing the first doses he was insensible to the 
nauseous taste of the alkali. In the course of three hours 
he was out of danger. 

* Asistie ResearehM, vol. xitt. P- SM. 
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From the foregoing etatenent it appeare, m obeenred hy 
Mr. Macrae, that the fint efiect of the poison on being re- 
ceived into the body is to excite ^the action of the heart 
and artenea, and to prodace a great heat eyec the whole 
body ; and as a eimilarity of efiect proves a similarity of cause^ 
and the effect of all stimuli is to, excite, it follows, in his 
opinion, that the peieoa of the serpent is a stimulus of the 
most powei^l nature, which destroys life by its excess. 

Dr. Russel has figured and described 43 Qf the most 
common serpents of Hindostan ; and he informs us that s 
quantity of warm Madeira taken internally, with an out- 
ward application of eau-de-luce on the punctures, wa» 
generally successful in curing the bite of the most venom- 
ous species. He also states that the medicine called the 
Tanjore-pill is equally efficacious. Of the 43 serpentt* ex- 
amined by Dr. Russel, he found only Mven that were pro- 
vided i^th poisonous organs ; and on comparing the effects 
of the poison of five of the oriental species on brute animals 
with tbose produced by the poison of the rattlesnake and 
the European viper, he remarked that they all produced 
morbid symptoms nearly similar, though they might difier 
in the degree of their deleterious power, and the rapidity 
of its operation. 

We shall devote the remainder of this chapter to a short 
indication of a few of the fishes of India. 

Bombay is supplied by the surrounding sea with a variety 
of excellent fish. The pomfret is not unlike a small turbot, 
but possesses a more delicate flavour ; and the kind called 
the black pomfret is still more highly esteemed. The robalt 
the scir-Jiak, and several others, are also excellent; but 
the huinhatOi a small species of an exceedingly nutritious 
nature, is the favourite food of the natives, who capture it 
in immense numbers. In a dried state it furnishes an im- 
portant article of coaunerce, and forms a principal article 
of food among- the lascars, or Indian sailors. 

The Indian eel described by Willou^hby {Ichth, ajmen, 
L 3, p. 3), belongs to the genus Trichiurus. The colour 
is pafe-brown, varied with spots of a somewhat deeper bue» 
It is said to possess a certain degree of electrical power^ 
from which it derives its name of Trickiunis eUciricus. 

The extraordinary genus GymnetniSf — of which the fish 
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sopularly called the )ung of tbe herrings, which is ten fe^i 
long and not more than six inches in diameter, is a northern 
example, — also occurs in the Indian seas. The Russelian 
gymnetrus, described by Dr. Shaw from a drawing in pos- 
session of the gentleman after whom it was named, was 
taken near Vizagapatan. " 

The Indian remora {Echeneis neucrates) appears to occur 
in many different quarters of the world. According to 
Conmiersoti, it is common about the coasts of Mozambique, 
where it is used ibr the catching of turtles. A ring is 
^tened to the tail of the fish, imd a long cord inserted 
through the ring. It i^ then carried to sea in a vessel of 
salt water ; and as soon as the boatmen perceive a turtle 
asleep upon the surface, they endeavour to approach as 
close to it as piossible, and then throwing the remora into 
the sea, they give it the proper length or cord. If it per- 
ceives the turtle, it immediately attaches itself to its breast, 
where it adheres se firmly as to enable the fishermen to 
draw the turtle within their reach. This species, according 
to Bloch, sometimes attains to the length of seven feet. 

The Corypbene, or dolphin (C Hippurug\ distinguished 
by the splendour of its varying hues, occurs occasionally 
in the Indian seas. The gradual disappearance of its gor* 
geous colouring when about to die is regarded by the rude 
sailors with as much delight as were the changes of the ez« 
piring mullet by the luxurious Romans. The dolphin is a 
strong and vigorous fish, a voracious eater, and extremely 
rapid in its movements. Flying-fish constitute its favourite 
fi>od. Its flesh is excellent. 

The genus Scorpana presents some singular and uncou A 
forms of animal life. The truncation of the head, its 
enormous size, and the remarkable processes with which it 
is furnished, bestow on several of the species a peculiar as- 
pect. The horrid scorpiena {S, horrida) may be presumed 
from its name to present a somewhat unamiable appearance. 
It resembles, in truth, rather some imaginary or fictitious 
monster, than the legitimate production of nature. We 
shall not venture to describe it at present. 

The insidious dory {Zeus iritiaiator) inhabits the rivers 
and other fresh waters of India. Its colour is brioht silvery, 
with ^ bluish-green tint above, speckled with black spots. 
The body is apparently without scales. The muath is of 

Vol. m.-.I 
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a much more lengthened shape than in the others of thtf 
genus, and is so constituted as to form at pleasure a kind 
of tabular snout, by means of which this fish possesses the 
singular faculty of ejecting a drop of water against such 
insects as happen to alight near the surface, or to hover over 
the foliage of aquatic plants. 

We may mention, as an example of the flat-fish of the 
warmer regions of the world, the zebra sole (PUuronectes 
sAra\ a veiy elegant species, easily recognised by its con- 
trasted colouring, the upper parts being white, with a tinge 
of brown towards the back, and marked from head to tail 
by numerous double deep-brown transverse bands, which 
pass also across the fins ; the body is rather longer ir pro- 
portion than that of the common sole (P. 9ole^ and the 
dorsal and anal fins are continued onwards in a line with 
the taiL This inhabitant of the Indian seas is highly 
esteemed as an article of food. 

Many species of Chatodon inhabit the Indian seas. 
The only example of the genus which we shall here adduce 
is a firesh-water species,— 4he rostrated chstodon (Ch, rot" 
trahu). The length of this curious fish is about six inches. 
The eolourof the Dody is whitish, with a dusky tinffe upon 
the back. It is marked by five transverse and neany equi- 
distant brown bands, with milk-white edges : the first 
band, which is narrower than the rest, passes across the 
head, through the eyes ; the next three across the body ; 
and the last across the base of the tail. The dorsal and 
anal fins are very broad behind, and the former is marked 
by a large black spot, bordered with white. This extraor- 
dmary little creature is famed for the method by which it 
captures its prey. When it perceives a flying insect either 
hoverinff over the water or quietly sunning its gauzy wings 
on the ieaS of some aquatic plant, it shoots out a drop of 
water from its tubular mouth, so suddenly, and with such 
unerring aim, as to tumble the insect in a state of stupefac- 
tion on the surface of the stream. *' In shooting at a 
sitting insect*** says Dr. Shaw, ** it is commonly observed 
to approach within the distance of from six to four feet 
before it explodes the water. When kept in a state of 
confinement in a large vessel of water, it is said to afford 
high entertainment 1^ its dexterity in this exercise, since, 
if a fly or other insect be listened to the edge of the vessel. 
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the fish inmiediately peiceiTes it, and oonthiQet to shoot 
at it with such admirable skill as very rarely to miss thiQ 
mark."* 

The unicorn acanthurus (the Monoeeros minor of Wil- 
loughby) is said to occur both in the Indian and Arabian 
seas. It was in the latter locality that, according to Forskal, 
a fisherman observed an eagle descend among a shoal of 
this species, and which, happening to trans& one with 
each foot, was instantly killed and nearly torn asunder 
by their sudden and violent separation in opposite directions. 

The genus Spams produces many interesting species 
along the shores of Hindostan. The climbing-sparus {Sp, 
Bcaf^Uns) is not unworthy of special record. It measures 
about a span in length. The skin is covered by a blackish 
mucus, and the dorsal-fin is occasionally sunk in a longi- 
tudinal fossule. The most remarkable peculiarity of tma 
fish is the power of climbing, from which it derives its 
specific name. It performs this action by means of tha 
spiny processes of the gill-covers, and moves at pleasure 
up the trunks of trees whidi grow by the water-side. It 
was observed by Lieutenant Daldorn, at Tranquebar, as- 
cending by a fissure in the stem of the palm called Borassus 
flahelltfert and was also found to be so tenacious of life as 
to move about upon the dry sand for some hours after it 
was captured on the tree. The natives regard the spines 
of the gill-covers as poisonous. 

The Alacananda, or that branch of the Ganges which 
has its source among the inferior hills on the southern side 
of the snowy mountains, produces, according to Messrs. 
Baper and Webb, a beautiful fish called sSkert which attains 
to the length of six or seven feet. The scales on the back 
and sides are of an exquisite green, encircled by a bright 
golden border ; the belly is white, slightly tinged with gold ; 
we tail and fins are of a dark bronze ; and its flavour is 
equal to its external beauty, t 

A fish called wraM in India inhabits the lakes, and is 
•0 highly esteemed as a nutritious and healthy fodd as to 

* General Zoolosy, vol iv. p. '338. See also Natiiralift*s Bliscellany, 
U. pi. 07, and the Phil. Trans, for 1765. 

f Narrative of a Survey for die purpose of Discoverisf tbs fleoress 
of |)ie OaogBs. 
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be recommended for the diet of convaleeoenis. It is the 
Ophicephalits striatus of Bloch. 

Of the scomber tribe, the leopard-mackerel (Sc. leopardut) 
is nearly three feet long. Its colour is duskj-blue above, and 
silvery on the sides and abdomen. The sides are also 
marked by numerous black spots. This species is much 
esteemed by the European residents as an article of food. 
It is described by Dr. Russel under the name ot winger am. 
The rahtu goolivinda of that author (pi. 157) is the Indian 
surmullet {MuUus Indicus), The aspect of the living fish 
is singularly beautiful, but speedily fades after death. The 
upper parts of the head, neck, and back are of a dark 
changeable purple, fainter on the sides, which are marked 
by a few longitudinal lines of azure and ffold. There 
are two oblong spots on each side ; the first, situated 
near the eeQtre of the body, is smallish, and of an opa- 
line colour, or changeable firom bluish-white to gold ; the 
second is nearer the tail, of a larger size, and of a dark- 
jnirple hue. The abdomen is white ; the dorsal-fin purple, 
streaked with light-blue ; the pectoral and anal fins are pink. 
This beautiful creature was observed by Dr. Russel near 
Vizagapatan. As an article of food it is not greatly es- 
teemed* 

We may here mention the flying-gurnard {Triglavolitans\ 
which switds in shoals, and ever and anon darts into the 
air, and m&k^ its way to a considerable distance. It is 
familiar to the Indian voyager. Several other species of 
flyin?-fish (belonging, however, to the genus ExoccEttis) 
are likewise common to the Indian seas. According to 
Bloch (who quotes from Plumier), the spawn of one of them 
is so highly acrimonious, that the smallest portion cannot 
be applied to the tongue or palate without producing imme- 
diate excoriation. 

The mango«fish {Polynemus paradiseiis\ so called prob- 
ably on account of its yellow colour, which resembles that 
of a ripe mango, is said by Dr. Russel to be regarded as by 
much the most delicate food of any of the Calcutta species. 
It is called tupstt mutchey by the natives. Another species 
of the same genus (P. plebeiit* of Broussonet) is also an 
excellent fish for the table, and is much esteemed by the 
Inhabitants of the Malabar coast It is dressed in various 
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ways, and is sometimes dried and salted for sale. It 
occasionally measuies upwards of four feet in length. 

MfOiy cartilaffinous fishes belonging to the ray and shark 
tribes are fonnd along the Indian shores, and the file-fish 
(gnenus BdisUs) are very numerous. The Ostracions or 
tronk-fish are distinguished by a bony crust or covering. 
The triquetral trunk-fish (0. triqueter) is about a foot long. 
It feeds on the smaller Crustacea, shellfish, and marine 
worms, and is itself much esteemed by East Indians as an 
excellent fish for the table. Species belonging to the 
genera Diodoni Tetradon, Pegttsus, and others, iimabit the 
fresh and saline waters of Hindostan. 



CHAPTER V. 



The Shell* and Insects of India. 



Htpia—Conus—OliTi— Cypres— OtuIi— Marginella— Volnts— BUtrB 
— Terebra— Eburna— Bnccinum, &c.— Bivalves^ Spondylt— FHstcna, 
dec— Fresh-water Shells— Peart-fisheries— Insects^ CfHeopteroos 
Insects— OrthopteroQs Inseets—Hemiplerons Insects— Kemies—Oes 
OT Manna-xHymenopteroQB, Nearopterous, and Dipterous Tribes— 
Sflk-worm. 

If, while engaged with the vertebrated or higher classes 
of the animal creation, we found ourselves embarrassed br 
the multitude of our materials, and, equally delighted with 
the beautifiil forms and exquisite adaptation of struc ur« 
which characterize so many species,' were occasionally at 
a loss in our selection, how much more must that same 
difiSculty press upon us when we enter on the examination 
of the lower tribes ! When we consider that the ascertained 
insects of Great Britain alonc^ are more than ten times as 
numerous as the known quadrupeds of the entire surface 
of the whole earth, we may conceive how vast a field the 
science of Indian entomology would lay before ns were we 
to venture upon any thing approaching to a detailed expo* 
ifition of its wonders. But it is not to be expected thi^ a 
general work like the present should achieve what even 

1% 
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■ystematic treatises, exclusively demoted to the subJMtr 
luve as jet in vain endeayoared to accomplish ; and all 
that we shall therefore here attempt is a cursory noUoe 
of a few of the more remarkable phenomena of insect life. 
In the first place, however, we shall devote a page or two 
to the testaceous productions of India, for there 

** the goTveoas East 
Showers mi bar soos btrbaric pearu and gold }" 

and shells are in themselves objects of too interesting and 
ornamental a nature to be left entirely unregarded. 

It is thought by competent observers, that the organiza- 
tion and habits oi the testaceous mollusca fit them more than 
those of any other class tO'illustrate the laws of geographical 
distribution. Skm of movement, and consequently neither 
able nor inclined to wander far from the places of their 
birth, they are less liable than most other living creatures 
to extend their sphere of action, or to become intermingled 
with the species of foreign climes ; and they are conse- 
quently supposed, in the location of their various groups, 
•till to represent with tolerable accuracy the positions in 
which they were originally placed. It ie thus that they are 
qualifiedT to throw light on the much disputed and probably 
never to be resolved point, viz. whether animals, imme- 
diately subsequent to their original creation, were lefl io 
distribute themsatves universally from a single centre, or 
whether eteh natural climate was at once supplied by other 
means than those depending on the wandering propensities 
of species, with such forms o{ animal life as were fitted to 
breed and prosper under the peculiar influences by which 
that climate was characterized. 

Without a greater degree of precision than consists with 
the present state t>f our knowledge, it will, however, be a 
vain attempt io deduce any gener^ laws in relation to this 
important subject ; for in truth, notwithstanding the splen- 
did collections which exist in several of the British and 
Continental cabinets, ottr knowledge of the distribution of 
species is extremely vague and imperfect in regard to all 
other countries except those of Europe and North Amer- 
ica. In respect to Asia, especially, we are in almost total 
dtdoiMf ; Mrtho cotttotors of Et^Um shells have never 
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pM the slightest attention to localities, and seem indeed 
not to have been aware that any importance could attach to 
the subject. However, the voyages of Leschenauit de L»- 
tour and of Messrs. Diard and Duvaucel, have thrown some 
light on certain species of India and Ceylon. The testa- 
ceous productions of the Indian archipelago are somewhtft 
better known since the days of Rumphius and Seba, in con- 
sequence of numerous observations made by MM. Peron 
and Lesueur, during the expedition of Captain Baudin, and 
by the investigations of MM. Quc^, Gaymard, and Gaudi- 
chaud, in that of Freycinet. The shells of Java have also 
been well illustrated by Kulk and Van Hasselt. 

The same general fact applies to most mollukcoua ani- 
mals as to almost every o^er department of zoology, that 
the genera and species increase as we advance from polar 
and temperate to equatorial regions. Africa is probably too 
dry and sandy, but the more varied soils of Asia and Amer- 
ica, combining nearly equal beat with greater moisture^ 
produce in tbetr torrid portions a more abundant store. 

As the countries to the description of which these volumiM 
are devoteii h^ve long been known to Europeaits, the beauti- 
lul shells of India and its islands are common in the cabineta 
of naturalists. The Dutch, at the period of tfaeii' maritime 
glory, were the principal importers of Asiatic shells. In col- 
lecting which they seem to have found as much pleasure as 
in cultivating tulips and other gaudy productions of ths 
vegetable kingdom ; and of late years the Engli^ have 
abundantly supplied their own cabinets, as well as those of 
the Continent, with the more common or beautiful species, 
although little zeal has been displayed by them in attempt- 
ing to elucidate, in a philosophical manner, the coilcKologjF 
of India. Although the shells of all warm climates pos- 
sess the general character of brilliancy of colouring, those 
which inhabit the Indian s^as are so peculiariy remarkable 
in this respect as to fbrnfi indeed the princioal ornaments 
of our collections. Notwithstanding this, however, they 
are not in general so keenly sought after as those of coua* 
tries less generally or more recently known. 

Of the cephalopodous mollusca which occur in the Indian 
seas, we may mention the Sepia qficinaiis and tuberculatOi 
from the black fluid contained in the abdomen of whioh^ ai 
of fome other species of ^lii ftmily, China ink is said i» 
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be manafaciared. The aiffonaat and the common and um« 
bilicated nautili, — the two former common in collections,—- 
also occur in these seas. 

In the brief account which we have here to give of these 
productions, it is unnecessary to arrange our remarks in 
cdnformance with the order of systematic writers, more es- 
pecially as ire shall mention only a few of the most splen- 
did. The genus ContUf o^brated for the beauty of its 
species, has numerous representatives in the Indian seas. 
CoHus tnarmoretiSf with black and white spots, resembling 
br^bciated marble, C. eedthnuUi^ of which all the varieties 
are highly prized on account of their great beauty, C. oin- 
miraliSf muUpunctatu*^ literatuSf generaliSf ftrincepSf auran' 
tm$i and many others, the mere enumeration of which 
would be unprofitable, are well known as productions of 
India. Some of these are considered as of great value. A 
variety of C. tedo^nu^ according to Dillwyn^ has been 
valued at thvee hundred guineas. Of the beautiful genus 
Oliva we need mention oiuy 0. erythroetomOf maurOf tex^Msf 
ir6as«, and fuiminans. Many rare and beautiful species 
of Cyprma from India adorn our cabinets, such as C. Argua, 
■o named from its eyelike spots ; C fnoppa, the markmgs 
of which bear some resemblance to the sinuous coast-lines 
of a map; C. tigriif the most common, l>ut at the same 
time one of the most beautiful species ; C. tuludianariOf 
which resembles tortoise-shell ; and C. moneta and helvdOf 
used as money. The Omda oviformut resembling a large 
white egg, and various species of MargtTulla, from India, 
are well known. Of the fine genus VohUa may be men- 
tioned v. mdct tmperiaUSi peUia'Ser^^entis, nauticoj munco, 
and vexillum, the latter, striped with white and orange, 
greatly prized by collectors. The Mitrtz are almost pecu- 
Early ItKlian, and the finest species have received distinct- 
ive names from a fimcied resemblance to the headgear of 
the ecclesiastical dignitaries, such as papalist ptnUificaliSf 
cardinaUSf and episc^aUt, Terebra maciUata SLndflamnuOf 
Elmmd Zeylamctt, areoUUot and spirata^ may be mentioned 
as examples of these genera, and the like might be done 
with others ; but where technical terms alone could be em- 
ployed, it would be useless to adduce a long list of the many 
DMiitifiil species of Bucetno, Do/to, Purpura, Harptt, Cas^ 
tf TriUnUf MuriciSt ^^yriUot fWtt, lurkinellat and other 
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f rib«8 which' inhabit the Indian seas. Of the land and 
fresh-water shells belonging to the trachelipodous family 
little is known ; and we may conclude our remarks on the 
univalve shells by mentioning the Umhrella Jniiea, which 
resembles an expanded parasol, and PattUa graMoHfUL and 
testvdinariOi species df a similar form. 

The conchirera or bivalye shells are usually less nume- 
rous in collections than the univalve, but a l&rge proportion 
of those known to naturalists is from India. The beautiful 
and singular Spondylij various PttierUt PedA, AmcuUe^ 
Malleij and others of the family of Malleacec, of which 
the most remarkable is the Meleagrina marguritifera, which 
furnishes the motherK)f-pearl of commerce, are natives of 
the Indian seas. Ostrea folium grows on the roots of the 
mangrove and other littoral trees. Tridacna g^as, the 
largest shell known, of which individuals have been found 
to weigh fVom 400 to 500 pounds, occurs in the Itidiiin and 
Chinese seas. A large vahre of this shell, presented by the 
Venetians to Francis I. of France, is used as a baptismal 
font in the church of St. Sulpice in Paris. The fresh-water 
shells of India are as yet little known ; but although the 
genera Unio and Anedon have their finest representatives 
in the rivers and lakes of America, the species of these 
genera that have been brought from the East give promise 
of an ample store to reward the labours of scientific in- 
quirers. There are many beautiful species of Cardita, Cmt^ 
dtum, Tellinay Mactraj Mya, Solen, and Pholas ; but we are 
unable to communicate any information regarding th^r hi»* 
tory which would interest the general reader. The allied 
genera Venus and CytherecL, named after the goddess of 
beauty, whom the poets inaptly feigned to have emerged 
from the sea, are plentiful in all countries ; but many of the 
Indian species, such as F. literates, puerpera^ Mdlabarica, 
and C. tigerina, and erycina, are peculiarly beautifhl. With 
the AspergHlum Javanum, a tubular Shell, having a disk 
surrounded by fimbriated rays, so as to resemble the pipe 
of a watering-pail with the water issuing from it, we shall 
conclude our necessarily brief enumeration. A few wordsy 
however, will not be misbestowed on the pearl-fishery. 

The pearl-fisheries of Ceylon are among the most noted. 
The most skilfiil divers come from Collesh on the coast of 
Malabar, and some of these are alleged to have occasionally 
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remained under water daring the lapse of seven minute«« 
According to the testimony of Mr. Le Beck, this feat was 
also performed by a Caffre boy at Carical. The following 
is the usual mode of diving for pearls : — By means of two 
cords a diving-stone and a net are connected with the boat. 
The diver, putting the toes of his right foot on the cair- 
rope of the diving-stone, and those of his left on the net, 
seizes the two cords with one hand, and shutting his nos- 
trils with the other, plunges into the water. On gaining 
the bottom he hangs the net around his neck, and throws 
into it as many pearl-shells as he can collect while he is 
able to remain beneath the surface, which is generali5^about 
two minutes. He then resumes his former posture, and, 
making a signal by pulling the cords, he is instantly hauled 
np into the boat. On emerging from the sea, he discharges 
a quantity of water from his mouth and nose. There are 
generally ten divers to each boat, and while five are respir- 
Uff,. the other five descend with the game stones. ]E^ach 
brmffs up about one hundred oysters in his net at a time, 
and if not interrupted by any accident, will make fifly trips 
in the coarse of a forenoon.* The most frequent and 
&tal of the catastrophes to which they are subjected arise 
from sharks, by whom the divers are sometimes bitten 
in two. 

The natives entertain opinions regarding the formation 
of pearls similar to those of the ancients. They deem that 
they are formed from dewdrops, in connexion with sun- 
beams. It is recorded in one of the Sanscrit books that 
pearls are formed in the month of May, at the approach of 
the Sooatee star (one of their twenty-seven constellations), 
at which time the oysters come up to the surface of the 
water to catch the drops of rain ! We find the same idea 
expressed in the following quaint yet beautiful passage 
from the 12th chapter of the Cosmographe and Description 
of AUnon, prefixed to Bellenden's translation of Hector 
Boece's History and Chronicles of Scotland : — " Now we 
will schaw the nature of mussillis and coclis, of quhilkis 
many kindis ar amang us. Sum ar small, with the meit 
thairof richt delicius to the mouth ; utheris ar mair, nocht 

* Asooont of the Petrl-fishary in tbs Gulf of Maoaar, In Maicb ami 
April, 1797. ByH.J.LeBeek,68q, 
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unlike, in fbnne and qiiantite, to the samin massillif that 
hes the purpare ; and howbeit they have na thing thairo^ 
thay ar yit richt dilicins to the mouth ; utheria ar lang and 
greter, callit hors mussiliis, and are gotten in sindry reveris, 
speciaiie in De and Done ; and in thir massillis ar ffenerit 
the perlis. Tkir mussillis airlie in the morning, qwun the 
lift is cleir and temperate opnis thaxr mtnUhia a likU dbone 
the waiter, and moist gredelie swellis the dew of the heoin ; 
and, aftir the mesure and qfumtite of the dew that they sweUie^ 
thay consave and bredis the perle, Thir mussillis ar sa doyn 
gleg of twiche and hering, that howbeit the voce be never 
so small that is maid on the bra beside thaim, or the stain 
be never sa small that is cassin in the watter, thay douk 
haistilie at ains, and gangis to the ground, knawing weill 
in quhat estimation and price the frate of thair wambe is 
to td peple."* 

We shall now devote the remainder of our space to p few 
brief notices of the insects of India. It has been observed 
that real insect climates, or those in which certain ffroups 
or species appear rather than others, may be regarded as 
by no means certainly regulated by any isothermal lines. 
Humboldt remarked, in reference to the simulia and eidiees 
of South America, that their geographical position did not 
appear to depend solely on the heat of the climate, the ex- 
cess of humidity, or the thickness of the forestSy-4mt 'on 
local and unappreciable circumstances.! Under certain 
limitations, however, it may be safely admitted that tempera- 
ture is extremely influential on the distribution of insect 
life. An increase of caloric seldom feils to produce a cor* 
responding increase in the number and variety of entomo- 
logical forms ; and if, reversing the journey from ** Indus 
to the Pole," we travel from the hyperborean regions towards 
the sunny south, we shall find that the tiny multitudes ac- 
cumulate in the warmer portions of the temperate zone till 
tfaey swarm between the tropics.! A similar relation ob- 
^ins' between the base and the summit of mountains. 
Such species as inhabit the plains of northern countries aro 

* Tail's RewiBt, Edin. 1891 , p. 44. 
t Personal NarretiTe, rd. ▼. p. 88. 
i Introduction to Bntomology, by Kirby and Speooe, vol. iv. p. 4M; 
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Ibmid to oeenr on ihe mountaiiui in mcffwaHiamn ooefl. 
Thiu the beautiful Apollo-butterfly {Pamassnu Apollo) is 
a mooiitainous Apecies ii^ Prance, while it inhabits the val- 
leys of Sweden. 

Of coleopterous insects the genera Mimeloj EuchlorOf 
CMniariSi Catasc(qni$i ApogoniOf &,c., seem peculiar to 
Asia. The genus Myla£ri9 is widely spread over the Old 
World, and in ad4ition to the J)C Cichorii^ of which the ve- 
Acatorial powers were weU known to the ancients,* General 
Hardwioke has described another species extremely plenti- 
Ibl in all ports of Bengal, Bahar, and Oude, and which as 
m blister insect is said to be equally efficacious as the Span- 
ish fly.t 

Of the genus BupretUt many splendid species, such as 
. B. oceUatOf dec, occur in India ; and throughout that vast 
and varied country innumerable examples mny be found of 
many other coleopterous tribes.^ At night the fireflies 
glitter by thousands among the dark recesses of the baniaii- 
teee ; and these same insects are observed to dance in pei^ 
petual motion around the outmost branches of the spreading 
tamarind, producing a brilliant and singularly beautifiu 
^ect. 

The Orthopterou* order, which contains, among others, 
ihe locust and grasshopper groups, is the next in succession* 
The plague of locusts is known to India in like manner as 
to xnost of the wanner countries of the globe : 

** Onward tbey come, a dark continaoos dead 
Of congregated myriads namberlesa, 
The rushing of whose wings is as the soond 
Of a broad rivigr headkmg in ita coarse 
Flanged iVom a mountain summit, or the roar 
Of a wild ocean in the autumn storm. 
Shattering its billows on a shore of rocka.'*$ 

We are told, indeed, that during the rainy season in 
In£a insects of all kinds are sometimes so numerous, and 
80 actixe in their operations, that it becomes necessary to 

* AmcmMates Aoademica, torn. ri. p. 138. 
t Asiatic Researches, vol. v. p. 213. 

% See Hisurire Natorelle des Insectes (Colioptires), par A. S. Olirier, 
Ave vols., in 4to., avec planches entUBia^M, aiid Spseiis^Nkiteal dea 



Cdi^CN^t^rea, par M. le Baron Demean. 



,vol.t.pklflO. 



INSECTS. 100 

remove the lights from the 8upper*tahle. In regud to the 
Indian locusts a correspondent of Messrs. Kirby and Spence 
informed these authors that he was eyewitness to an im- 
mense army of locusts which ravaged the Mahratta coon* 
try, and was supposed to come from Arabia. This column 
extended five hundred miles, and was so compact when on 
the wing that it darkened the sun Kke an eclipse ; so that 
no shadow was cast upon the ground, and some Ipfiy tombs, 
distant not more than two hundred yards from the observer, 
Were rendered invisible. This was not the GryUuM migrM^ 
torhu of Linnsus, but a red species, and its peculiar colour 
added to the horror of the scene ; for, after having stripped 
the trees of their foliage, it congreffated around the bare 
and desolate branches, producing a hue like blood. ** And 
the sound of their wings was as the sound of chariots, 
and of many horses running to battle." Another orthop- 
terous species, now sufficiently common in our kitchens 
and pantries, we mean the cockroach {BlaUa orienialis\ 
was originally and no doubt unintentionally imported into 
Europe from the countries of our present disquisition. 

Among the lantern-flies, which form part of the Hemip^ 
terous Older, the Pulgora diadema may be mentioned as an 
Indian species, remarkable for its long spiny muricated 
front, with a triple division at the crown. It is of a brown- 
ish colour, variegated with red and yellow. 

The insects called kermes likewise belong to the hemip* 
terous order, and were highly valued in commerce and 
manufacture before the introduction of the still more fa« 
mous cochineal {Coccus cacH\ which is a South American 
species. The Coccus Uicis is common in the south of Eu- 
rope on the evergreen oak, and appears to be widely dis* 
tributed over many of the south-eastern countries of the 
ancient worid. Though supplanted over the greater per* 
tion of Europe by the American product, it is still exten- 
sively used in India and the Persian dominions.* It has 
been employed from time immemorial to impart a blood-red 
or crimson die to doth, and was known to the Pheniciant 
by the name of thola. It was called coccus (K««ao() by 
the Greeks, and kermes or alkermes by the Arabians. Ac- 
cording to Beckman the epithet vermicuUUum was applied 

* Introdnctkm to Entomology, and BoebarlHi Hk i f iarto. 
Vol. III.— K ---*^» 
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to it daring the middle ages, when its' insect origin came 
to be generally understood ; and hence our word vermilion is 
deriv^. The French term cramoisi is evidently from the 
Arabic It is supposed to have been by means of this sub- 
stance that the curtains of the tabernacle (Exodus zxvi. 
6lc.) were died of a deep red (which the word scarlet then 
implied, rather than the colour so named in more modern 
days, which was unknown in the reign of James I., when 
our Bible was translated), and from the same source have 
been derived the imperishable reds of the Flemish tapestries. 
The scarlet afforded by cochineal was unknown in its high- 
est perfection till the year 1630, when the singular power 
of the oxide of tin in exalting its colours was discovered 
in Holland ; it was soon after communicated to one of the 
celebrated MM. Gobelins of Paris, and may have cono 
tributed to the perfection of their tapestries.* Since the 
manufacture or preparation of morocco-leather has been 
established in this country, cochineal has been employed to 
produce the beautiful colour of what is called red morocco ;. 
but in Persia, Armenia, Barbary, and the Greek islands a 
similar colour was originally produced by the use of either 
kermes or lac.t The colouring matter of kermes is con- 
sidered by Pr. Bancroft as identical with that of cochineal, 
but combined with some astringent matter derived from the 
tree on which the insects feed. 

Lac is also the produce of an insect of the coccus kind, 
which is collected from various .trees in India, where it is 
used in the fabrication of beads, rings, and other ornaments 
of female attire. When mixed with sand it forms grind- 
stones ; and added to lamp or ivory black, and previously 
dissolved in water with a little borax, it composes an ink, 
which, when dry, is said to be capable of resisting a con- 
siderable degree of damp or moist^re. In this country, ac- 
cording to the different conditions in which it is imported, 
it is called stick-lac, seed-lac, lump-lac, or shell-Iac. It is 
chiefly used in the formation of varnishes, japanned ware, 
and sealing-wax, although in later years it has been applied 
to a still more important purpose, as originally suggested 

* Quarterly Review, vol. ix. p. 210. 

t Experimeotal Res^rcbes oonoeminir the Philosophy of FsrmaaeBt 
Oolodn,4se. ^y Edward Bancroft, 1IJ>.| ^ral ii p. 107. 
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bj Dr. Roxburgbf — ^tbat of a snbstitute for codhineal ia 
dying scarlet. The first preparations from it with this 
▼lew were made in consequence of a hint from Dr. Ban- 
croft, and large quantities of a substance termed lac-lakej 
consisting of the colouring matter of stick-lap, precipitated 
from an alkaline lixivium by alum, were manufactured at 
Calcutta, and sent to this country, where at first the con- 
sumption was so considerable that in the three years previous 
to 1810 the sales at the India-house equalled in point of col- 
ouring matter half a million of pounds* weight of cochineal.* 
** More recently, however, a new preparation of lac-colour, 
under the name of lac-die, has been imported from India, 
which has been substituted for the lac-Iake, and with such 
advantage that the East India Company are said to have 
saved in a few months 14,000/. in the purchase of scarlet 
cloths died with this colour and cochineal conjointly, and 
without any inferiority in the colour obtained."! The only 
mordant formerly used with kermes was alum, and the 
colour communicated was blood-red ; but Dr. Bancroft as- 
certained that with the solution of tin used with cochineal 
it was capable of imparting as brilliant a scarlet as that die, 
and one perhaps more permanent. | ' • 

Several other curious and valuable products are obtained 
from Asiatic insects. The pe-luy or white wax of the Chi- 
nese, is derived from an insect, probably of the coccus 
tribe, described by the Abb^ Grozier ; and a nondescript 
Indian species produces a wax analogous to pe-la, first no- 
ticed by Dr. Anderson under the name of white lac. It 
may be obtained in any quantity in the vicinity of Madras, 
and at a much cheaper rate than bees-wax ; but the results 
of Dr. Pearson's experiments do not countenance the idea 
that it can be advantageously used for domestic purposes, 
or at least for the making of candles.^ Gedffroy had long 
since attributed to a species of kermes the property of pro- 
^cing a sugary substance of a white colour, resembling 
manna ; and Captain Frederick described an article caliea 

i 

* Bancroft, uM supra. 

t Introd. to Eotom., vol. i. p. 3IS. 

t It may be mentioned, however, that as ten or twelve pounds of 
Icermes contain no more colouring matter than a single pound of ooelii* 
Deal, the latter at its ordinary price is after all the cheapest. 

$ 1*bUo60|)hi6al Transactions, 1704. 
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5ez or nuama, found in Persia and Armenia ;* bat he teemed 
oubtfui whether to attribute to it an animal or a vegetable 
orimi. More recently General Hardwicke has described 
an Indian insect under the name of Chermu manmftry of 
the size of the domestic bug, and of a flattened oval form, 
with a rounded tail. From its abdomen a quantity of sao> 
charine substance is exuded, and assumes the form of a 
bunch of feathers, with a consistence like that of snow. 
The insects are found on the branches and leaves of trees 
in millions, and they there generate this feather-like secre* 
tion, till it becomes elongated, and, dropping on the leaves, 
hardens upon them into a substance resembling the most 
beautiful wax.f 

India abounds in hymenopterous insects, such as wasps 
and bees. The latter build their nests in hollow trees and 
rocky caverns, and produce great quantities of wax and 
honey. At times they prove troublesome and even danger^ 
ous, and often annoyed Mr. Forbes in his visits to the caves 
at Salsette and the Elephanta, where they make their 
combs in the fissures of the rocks and the recesses among 
the figures, and hang in immense clusters. ^ I have known 
a whole party put to the rout in the caverns of Salsette, 
and obliged to return with their curiosity unsatisfied, from 
having imprudently fired a gun to disperse the bees, who in 
their rage pursued them to the bottom of the mountains.''! 
As we are not aware oi any remarkable peculiarities in 
the history of either the NeuropUnms or Uie Dipterous 
orders of Indian entomology, we shall leave these exten- 
sive divisions without any special comment, and conclude 
our present summary with a short historical notice of an- 
other insect-product of the East, of the highest value as a 
branch of manufacturing industry, and now so universally 
known under the name of silk. Though to ourselves 
*< familiar as household words,'* its nature and origin were 
but obscurely, if at all, known in ancient times ; and in the 
days of Aurelian it was valued at its weight in gold. This 
was probably owing to the mode in which the material was 

grocured by the merchants of Alexandria, who had no direct 
itercourse with China, the only country in which the silk* 

* TVanaactions of the Bombay Literary Society, vd. 1. 

t Deseriptlon of Ges or Manna, Asiatic Researches, vol. ziv. p. 181. 

i Ofieatal Memoira, vol. i. p. 46. 
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worm was then reared. Though the manufkctures of silk 
were lauded in terms of the highest admiration both by 
Greek and Roman authors, they were in frequent use fur 
several centuries before any certain knowledge was obtained 
either of the countries from which the material was derived, 
or of the means by which it was produced. By some it 
was supposed to be a fine down adhering to the leaves of 
trees or flowers ; by others it was regarded as a delicate 
kind of wool or cotton ;* and even those who had some idea 
of its insect-origin were incorrectly informed of the mode 
of its formation. The court of the Greek emperors, which 
surpassed even that of the Asiatic sovereigns in splendour 
and magnificence, became profuse in its display of this costly 
luxury ; but as the Persians, from the advantages which 
their local situation gave them over the merchants from the 
Arabian Gulf, were enabled to supplant them in all those 
marts of India to which silk was brought by s^a from the 
East, and as they had it in their power to cut off the cara- 
vans which travelled by land to China through their own 
northern provinces, Constantinople thus became dependent 
on a rival power for an article which its sumptuous nobles 
deemed essential to the enjoyment of refined life. Of 
course the Persians, with the accustomed and long-con- 
tinued rapacity of monopolists, raised the price to an ex- 
orbitant height, and many attempts were made by Justinian 
to free his subjects from such exaction. An accidental 
circumstance is said to have accomplished what the wisdom 
of the great legislator was unable to achieve. Two Per- 
sian monks, who had been employed as missionaries in one 
of the Christian churches established in India, had pene- 
trated into the country of the Seres, that is, to China, 
where they observed the natural operations of the silk- worm, 
wd acquired a knowledge of the arts of man in working up 
its produce into so many rich and costly fabrics. The love 
of lucre, mingled perhaps with a feeling of indignation 
that so valuable a branch of commerce should be enjoyed 
by unbelieving nations, induced them to repair to Constan- 
tinople, where they explained to the emperor the true origin 
of silk, and the various modes by which it was prepared 
and manufactured. Encouraged by the most libenad prom* 

♦IMMTtsoii'ftBlitoiical DIaqoMtioaonioniilos A^ 
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iiet, they undertook to traniport a saffieient lapply of theM 
extraordinary worms to Constantinople, which they effected 
by conveying the effga in the interior of a hollow cane* 
They were hatched, it is said, by the heat of a dunghill^ 
and the larvs were fed with the leaves of wild mulberry.* 
They worked, underwent their accustomed metamorphosis^ 
and multiplied according to use and wont ; and, in the 
course of time, have become extensively cultivated through* 
out ail the southern countries of our continent,*— thus ef« 
footing an important change in the commercial relations 
which had so long existed l^tween Europe and the East.f 

It is curious to consider how the breeding of a few mil- 
lions of caterpillars should occasion such a disparity in the 
circumstances of different tribes of the human race. When 
the wife and empress of Aurelian was refused a garment 
of silk on account of its extreme costliness, the most or- 
dinary classes of the Chinese were clad in that material 
from.top to toe ^ and although amon£ ourselves Week>day 
and holyday are now alike profaned by uncouth forms, 
whose vast circumference is clothed " in silk attire," yet 
our own James the Sixth was forced to borrow a pair of 
silken host from the Earl of Mar, that his state. and bear^ 
ing might be more effective in die presence of the ambas* 
saidor of England ; ** for ye would not sure that your king 
should appear as a scrub before strangers." King Henry 
the Eighth was thfe firsi of the English sovereigns who 
wore silk stockings. 

The silk-worm cultivated in Europe is the same as that 
which produces the greater proportion of the Chinese man* 
ttfacture. It is the larva of the Bomlnfx motu But in 
Bengal and other parts of India valuable silk is procured 
fi(om the cocoons of other species of moth. The first of 
these, described by Dr. Roxburgh under the name of Pht^ 
UtruL paphioy is found in such abundance over many parts of 
Bengal and the adjoining provinces as to have afforded to 
the natives from time immemorial an abundant supply of a 
very durable, coarse, dark-coloured silk, called tutaekt much 
us^ by the Bramins and other sects of Hindoos. This 

r:ies cannot be domesticated ; but the hill-people go into 
jangles, and when they perceive the dung of the cater- 

* Prooopios, De Bello Gothico. 

t Sse GU*Q^s PscUiic lod Fill, 4ce. (leigD of Jostiniin), voLiy. 
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pUbn under a twe, they imniediately learcli fbr thtm 
among the branches, and carry off whatever they require* 
Theie they distribute on the asseen trees {Terminalia alata 
glabra of Roxb.)* and as long as they continue in the cat- 
erpillar state, the Pariahs guard them from bats by night 
and from Uras by day. The natural food of this species is 
the Byer tree of the Hindoos, called Rhamnvt jujuha by 
botanists. The Jaroo cocoons are produced from a mere 
variety of the kind just mentioned.* 

The Arrindy silk-worm belongs, however, to an entirely 
different species ^the Phaloena cynthia^ Drury, vol. ii. tab. 6)) 
and appears peculiar to two districts in the interior of Ben* 
jpal, viz., Rungpore and Dinagepore* where it is reared in a 
domestic state. The food of this caterpillar consists entirely 
of the leaves of the common Ricinius^ or Palma Christi, which 
the natives call Arrindy, and hence the name by which the 
insect is itself distinguished. The cocoons are in jp^eneral 
about two inches Ions, and three inches in circumference, 
pointed at either end ; they are of a white or yellowish 
colour, and their texture is extremely aofl and delicate. 
The filament, indeed, is so exceedingly fine, that this silk 
cannot be wound ofi^ but is spun like cotton. The yam is 
wove into a kind of coarse white cloth, of a seemingbr 
loose texture, but of such extreme durability that the Bm 
of one person is seldom suScient to wear out a garment 
of it ; so that the same piece frequently descends from 
parent to child. It must alWays be washed in cold 
water, t 

The only other species of silk-worm to which we shall 
refer is alluded to in an extract of a letter published in the 
Annals of Agriculture by Mr. Arthur Young. It has been 
introduced into India for a good many years. '* We have 
obtained,*' says the writer alluded to, ** a monthly silk-worm 
from China, which I have reared with my own hands, and 
in twenty-five days have had the cocoons in my basins, and 
by the twenty-ninth or thirty-first day a new progeny feed- 
ing in my trays. This makes it a mine to whoever would 

* The Tusieh ■ilk-worm moth sppeara to be synonymomi with His 
Bcmbyac wyUUa of Fabrlciai. It is flgared by Dmry in bis Illastra- 
lioni of Natural fiiatory, vol. it. ub. 5. 

t See AooooDt of the Tuaseh and Arrindy BtQi- worms of BencaL By 
J^i]UsmBflaUNiiih,lU>., FJaJS.fi. Uaa. Trans., v«4.vli.r» 
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undertake the cultivation of it." We here dote our dcetch 
of the zoology of India. 

**Thi«b ah» thy glorious works, Parbwt of good ! 
Almighty ! thine this universal frame, 
Thus wonprous fair; thyself how wondrous then ! 
Unspeakable ; who 'sit^st above these heavens ! 

To us INVISIBLE, OR DIMLY SEEN 

In these thy lower works ; yet these declare 
Thy ooodness beyond thought, and power divine !** 



BOTANY. 

CHAPTER VI. 



Progress of Indian Botany — General DetcripHon of the 

Vegetation. 

CSimste— TDvestigi^re of Indian Botany— Foandntum of the Csleutta 
Botanic Garden— Liberality of the Eant India Ck)mpany— Dr. Wal- 
lich'8 Exertions— His Return to Europe with large CoUections— 
Generous Conduct of the Court of Directors— Some Rssults of Dr. 
Wallich's DiHooveries— Private Exertions of Dr. Wight- Extent of 
the Indian Flora— General Features of Indian Vegetation on the 
Plains and on the Mountaina. 

Our knowledge of Indian vegetation, although extend- 
ing itself with a rapidity almost unexampled in the botani- 
ciu history of any country, is yet extremely limited. Nor 
can this be a matter for surprise when we call to mind the 
prodigious extent of our Asiatic possessions, reaching as 
they do from within six degrees of the equinoctial line to 
the thirty-fiflh degree of northern latitude, with a ran^e of 
temperature from that of the torrid 7one to regions of per- 
petual snow. While, therefore, it is quite impossible, from 
deficiency of materials, to give any thing like a complete 
view of the Indian flora, whether we look to systematic 
details or the geographical distribution of its species, there 
if much interesting infonmtion coDceming the oeefiily sin- 
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gnlar, and beautiful plants of this fine countij that may be 
transferred to these pages. 

What we do know of the vegetable productions of our 
Indian territories is to be ascribed almost exclusively to the 
munificence of the East India Company, as well as their 
rational desire to become acquainted with the economical 
resources of the country they govern, and to the unwearied 
exertions of the gifled individuals in their service. Before 
we proceed to the more inmiediate details of this sketch, it 
will not be uninteresting to trace an outline of the progress 
of Indian botany. 

Of the earlier labours illustrative of our subject, the most 
eminent is the Hortus Malabdricus of Henry Van Rheede 
Van Drakenstein, ffovemor of the Dutch settlements in 
the East Indies. This valuable work^consisting of twelve 
iblio volumes with excellent plates, was published in the 
latter part of the seventeenth century, and made us ac- 
quainted with about 800 plants from Malabar. Subse- 
quently appeared a catalogue of the plants of Ceylon by 
Paul Hermann, the ThesoMrus Zeylaniciu by Burrman> 
and in 1747 the Flora Zeylanica by Unneus. Little seema 
to have been done between the date of th^ last work and 
the formation of the Botanic Garden at Calcutta, which 
took place in the year 1788 ; this was at finlt mankged by 
its founder, the late Colonel Kydd, but soon came under 
the superintendence of the celebrated Dr. Roxburgh, whose 
zeal and energy both enriched the institution and estab- 
lished his own fame. A Horttts Bengalenaity or ** Cata^ 
logue of the plants growing in the Honourable East India 
Company's Botanic Garden at Calcutta*** was printed by 
Dr. Carey in 1812, the year in which Dr. Roxburgh was 
obliged to leave India on account of his declining health. 
The manuscripts of this excellent man contain descriptions 
of above 2500 plants, illustrated by nearlv 2000 drawings 
executed by native artists, copies of which exist in the 
Company's Museum. From this source was compiled that 
magnificent work, Roxburgh's Plants of the Coast of Coro- 
mandel, in three volumes folio ; and it has also serve<3 as 
a foundation for a Flora. Indica^ of which Dr. Carey has 
published the two first volumes in octavo, extending as far 
as the first order of the Linniean class PerUandria, 

In 1814| when the garden was for a short period under 
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the direction of Dr. Hamilton, well known by his Travelsi 
his account ofthe fishes of the Ganges, and his commentaiy 
OB the Hortus Mcdabarieus and Herbarium Amboynense, the 
number of species amounted to 3500.* 

Of Dr. Wallich, the present superintendent, we must not 

in this place speak as the feelings of private friendship 

might otherwise dictate. He entered upon his arduous 

office in 1815, and his indefati^ble energy and scientific. 

perception have only been equalled by the devotedness with 

which he gave himself up to the duties of his situation. His 

exertions, it has been observed, have rarely been exceeded 

in any country, and certainly have never been paralleled in 

a tropical climate. ** At his suggestion, the directors of the 

£ast India Company placed the garden^establishment upon 

a footing far surpassing any thing of the kind known in 

Europe. The spot of ground is no less than five miles in 

ci^rcumference, and upwards of three hundred gardeners and 

labourers are employed in the charge of it. Gardens in 

connexion with it have been formed in other remote parts 

ofthe Indian possessions ; coHectors.hare been sent out to 

discove^r new and especially useful plants, and the residents 

and other gentlemen attached to science ^^ere invited to 

send the vegetable productions of their respective districts 

to Calcutta, both in a living and dried state ; and among 

these the honourable Colonel Gardner, for a long time the 

company's resident at Sylhet, furnished most extensive and 

valuable collections. f 

The result of this enthusiasm has been a most noble and 
extensive collection, not only of living plants, which have 
been freely distributed, but of preserved specimens, which 
were transmitted from time to time to the company's mu- 
seum. The herbaria, in fact, communicated by various 
individuals from all parts of India, and amassed by Dr. 
Wallich himself in his excursions to Nepaul, to Singapore 
and Penang, to the kingdom of Oude, the province of Rohil- 
cund, the valley of Deyra, dec., and lastly, to the court of 
Ava, the coasts of Martaban and Tenesserim, became so 
extensive as to contain nearly nine thousand specieS) and 
an almost incalculable number of duplicates. 

A voyage to Europe having been pronounced indispensa^ 

*H0Ok.Bot.llise.,ToLii. Iim, 
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biy neeewary for the recoyery of Dr. Wallich'i health, whkk 
had become greatly enfeebled by repeated attacks of lever, 
he arrived in England in 1828, bringing with him thjb greater 
part of his enormous collections, in order that he might de- 
liver them in person to the court of directors. Two gneat 
objects immediately occupied his attention. The first was 
the arrangement of the collection ; for with a princely libe- 
rality and due appreciation of the value and importance of 
natural science, the directors empowered him to proceed to 
the distribution of the duplicates amonff the principal public 
and private museums in Europe and America; and this 
laborious yet pleasing task he proceeded at once to effect* 
It is, however, yet more delightful to reflect, that the geipe* 
rosity of the company has been everywhere met with an 
equally generous sentiment of gratitude, upwards of thirty 
of the most eminent botanists in Europe having come for- 
ward to undertake the publication of monographs of the 
more extensive and interesting families.* Thus will a 
splendid series of Asiatic plants, brought together at great 
labour and expense, be rendered available to the progress of 
science in the shortest possible period of time. . The second 
object of Dr. Wallich*s attention immediately after his arri- 
val in this country, was the preparation of a magnificent 
work upon Indian plants, of which two volumes in large 
folio have already appeared under the patronage of the East 
India Company ; and which, for scientific details and ex- 
quisitely-coloured plates, are worthy of appearing under 
such auspices, and of perpetuating the name of their most 
estimable author. f 

We cannot terminate this brief notice without mentioning 
another excellent friend, Dr. Richard Wight, whose name 
will ever be associated with the cause of Indian botany. 
Besides contributing very largely to the herbarium brought 
home by Dr. Wallich, he has for a considerable time em- 
ployed two collectors and a draftsman at his own personal 
cost, and has returned to his native counti^ with a finely- 
preserved collection of nearly 4000 species, and 100,000 
specimens, all gathered in the presidency of Madras. It is 

* Wall. PL Atiat. Rar.y prefhce. 

t Ttie work alluded to li the Planta Asiatitm Rariorett or Oeocrip- 
tloQS and Fiffures of a select Number of East Indian Plants, hy N. Wal- 
lkk,lf.«t.PlbDi. 
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Dr. Wight's intention to publish his discoveries, and fn the 
distribution of his duplicates to follow the example of the 
Easilndia Company. 

It is extremely difficult to form an estimate of the probable 
extent of the Indian flora, the vegetation of many parts of 
the country being entirely unknown, and almost evenrwhere 
very imperfectly explored. In fact, in the remote districts, 
little more has been done than to follow the courses of 
rivers. The herbarium in the museum of the East India 
Company contains about 9000 species, including those known 
and described by Roxburgh in his manuscript catalogue, 
most of which were at that time new. To this amount 
remain to be added a considerable, number of new species in 
the cbllection of Dr. Wight. It is the opinion of Uie latter 
gentleman, that when he returns to India he shall be able 
to collect as many species in the presidency of Madras alone 
as we possess at present from the whole of our possessions 
there. Dr. Wallich obtained, from his own personal exer- 
tions in the valley of Nepaul and within an area of about 
sixty miles in circumference, upwards of 2500 species. 
Twelve months was the space of time devoted to this labour, 
and it cannot be supposed that he succeeded in discovering 
all the vegetable productions of that district. From these 
and other data, it has been calculated by Dr. Wallich that 
we are not acquainted, at the present moment, with more 
than the eighth part of the flora of India ; an estimate by no 
means improbable, but which gives to India itself as many 
species of plants as we find described in botanical works. 

By the discoveries of Dr. Wallich and his zealous coadju- 
tors, a great accession of knowledge has been gained re- 
specting the geographical distribution of many natural fami- 
lies of plants ; and although this will be developed in a more 
perfect and useful manner when his collections shall have 
been described, yet even a list of those families wfa&ch have 
been ascertained to belong (as far as we know) exclusively 
to India, or to abound, or to have their maximum in that 
country, will not, we hope, be without interest to the bo- 
tanical reader. 

The following families are exclusively Indian : — Chlena- 
ce» (confined to the island of Madagascar), Dipterocarpea, 
Memecyles, Alangies, Aquilarinee, Stilaginee, Brcxiace» 
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fconflned to Madagascar), Hydroceres (confined to the island 
of Java,) Nepenthes Tlndia and China). 

The following famihea either abound in species or haTe 
their maximum in India : — 

Araliaoee, Nelumbonen, Capparides, Flacourtiacen, 
Anonacen, Myristicen, Dilleneaces, Lauiinee, Meni9pel^ 
mee, the true Sterculiace» and the section Dombeyaces of 
the same family, Moringete, Elnocarpeie, Salicaris, Myrta- 
cen, Combretacen, Santalaces, Olacines, Leguminossy 
Urticen, Artocarpee, Euphorbiaces, Celastrinee, Rham- 
neiB, Sapindacen, Vites, Meliaceie, Cedrelee, Aurantiaces, 
Connaraceie, Amyridee, Burseraces, Anaeardiaces, Och- 
nacen, Balsaminea, Begoniaces, Piperaces, Cucurbitacen, 
CinchonaceiB, Loranthen, Loganiaces, Asclepiades, Apo- 
cinen, Convolrulaces, Ebenacee, Jasminen, Myrsineie, 
Cyrtandraces, Bignoniacee, Cycades, Commelinee, Seitv 
mines, Smilaces, Pandanes, Aroiden. 

We are precluded by the limits of tlus article from enter- 
ing into lany details relative to the proportion which the 
number of species in the different families bears to that 
found in othe)r parts of the world. Such calculations, be- 
sides, could we even introduce them, would be far from 
satisfactory, if drawn from such partial data. The number 
of species in some families is, however, already known to 
be very large. In the herbarium brought together by Dr. 
"Wallich, there tire about 750 LeguminostBf 500 CinckonaeetBi 
nearly the same number of Filices, about 300 Ewphorbiacea, 
800 Orchidect, and 300 Gramineos ; while, if we select a few 
of the genera, we shall find him to possess 114 species of 
Conyza, 105 kinds of Ficut (fig), 86 of Convolvulus, 8d of 
RuelliOi 78 ofjusticia, 72 of Cyperus, 46 of Urliea (nettle), 
43 of Lorantkusy 40 of Laurusy 39 of TetraTttherOy 27 of 
RiJms (bramble), 20 of Quercus (oak), II of Viscum (mis- 
tletoe), dtc. 

The vegetation which characterizes an Indian landscape 
depends upon so many circumstances, and varies so much 
according to situation and elevation, that it is not easy to 
convey mpre than a general impression by means of words. 
The warmer parts partake more or less of the features of a 
tropical,— the colder ones of those of an alpine flora. Itk 
the low grounds bordering the seashore, especially of the 
peniAflola and isluids, ^ oocoa-palm, with Its lofty, straight 
Vol. III.— L 
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and naked ttoms and feathery tuft oi arching leaTes, fonn« 
large groves, and, often lining the coast for many miles in 
succession, is a striking and consfucuous object. Sandy 
tracts of country on the seaside also produce various species 
of Aauta, whose finely-divided foliage is one of the first 
attractions to the eye of the stranger. In such places the 
Euphorbia antiquorum is common — an odd-looking, three- 
cornered, and thorny kind of spurge, the juice of which is 
supposed to fiirnish the Burmese with poison for Cheir spears 
and arrows. One of the most frequent and pleasing features 
in the landscape throughout Hindostan is the luxuriant and 
umbrageous mango-tope, yielding alike shade and subsist- 
ence to the inhabitants. The mango (Mangifera hidica) is 
a large tree with foliage somewhat resembling that of the 
Spanish chestnut, and producing a firuit which is said to 
vary in shape, colour, and flavour as much as apples do in 
Europe. The fruit is brought to Europe in an unripe state 
as a well-known pickle"; but in India it is esteemed a deli- 
ca(7 by the rich, and a nutritious diet by the poor. Accord- 
ing to Forbes, mango and tamarind trees are usually planted 
when a village is built. *' Some of the plantations or topes 
are of such an extent, that ten or twelve thousand men may 
encamp under shelter. It is a general practice, when a 
plantation of mango-trees is made to dig a well on one side 
of it. The well and the tope are married — a ceremony at 
which all the village attends, and large sums are often ex- 
pended. T^he well is considered as the husband, and ita 
waters, which are copiously furnished to the young trees 
during the first hot season, are supposed to cherish and 
impregnate them.*** 

No, country in the world produces so large a number of 
forest-trees as India ; many of them of the highest value 
for timber, and, unlike our |]uropean trees, often distin- 
guished for ample leaves and large and fragrant flowers. 
Nothing can be more glorious than the appearance of an 
Indian scene during the period, or soon after the rainy 
season, when the whole country is replete with fragrance 
and verdure ; when many of the more delicate herbaceous 
plants, which had vanished, or languished under the intoler- 
able heat, put forth their blossoms of every hue with aston- 

* Forbes*8 Oriental Meinoin. 
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if hing^ rapidity, and seem by their wild laxuriance to ex- 
press their joy and gratitude to the great Author of nature. 
An endless variety of shrubs adorn the hedges, which are 
often formed of some kind of Euphorbia or the odoriferous 
PwndanuSy while cucurbitaceous plants, and a vast number 
of bindweeds and other climbers, interlace their flexible 
branches, overtop the hedges, and decorate even lofty trees 
with festoons of livihg drapery. A species of TrichozaTUhes 
ascends to the tops of the highest trees, and produces a 
beautiful white flower with a fringed lA)rder, but which, ex- 
panding only in the night, is rarely seen ; while the abun- 
dant ft^it, nearly as large as a small orange and of a vivid 
scarlet-colour, is very ornamental. So numerous are climb- 
ers of this description, that trees aiid shrubs are lashed as 
it were together, and the Indian forests or jungles often 
rendered impenetrable except to birds and wild animals. 
Where the silk cotton-tree (Bombax Ceiba) and the Decan- 
nee-bean (Butea superba) abound, the effect which is 
produced by the crimsom blossoms of the one and the scarlet 
blossoms of the other has been described as inconceivably 
splendid. These, contrasted by their black stalks, observes 
Forbes in one of his poetic descriptions, give a brilliant 
effect to the western woods, which appear at sunset like im- 
mense forests in a glow of fire. The cocoa-palm has been 
already mentioned as forming a remarkable spectacle on 
the coaists of some parts of the country ; other palms must 
not, however, be omitted in this picture, particularly, the 
palmyra-tree {BorassuiJlabeUifoTmit)^ one of the largest of 
the Indian palms, growing to flfty or even a hundred feet 
high, and surmounted by a circle of enormous fan-shaped 
leaves. The Caryota urenSf nearly as lofty as the cocoa-tree, 
has a trunk sometimes nearly three feet in diameter, and a 
twice-feathered crown of leaves. All these, however, yield 
in grace to the betel-nut-tree (Areca caiechu)^ the pthka* 
ishittoo of the Hindoos, — a palfn cultivated all over India 
for the sake of the fruit, the celebrated betel-nut. The 
trunk of this beautiful palm is peirfectly straight, forty or 
fifty feet high, and about twenty inches in circumference, 
smooth, and of nearly equal thickness throughout its whole 
length. ** There is a peculiar delicacy in the proportion and 
fi)liage of this tree,** says Forbes, ** which makes it gcner^ 
ally admired ; the Indians compare it to an elegantly-ronned 



' 
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and beautiful woman/* It will be at once felt how strik- 
ingly these princes of the vegetable kingdom must charac- 
terize the aspect of those districts where they most abound. 
Nor must we forget to particularly admire in the scenery of 
this country the several kinds of Bambtua, all passing un- 
der the popular name of bamboo. The bamboo is a native 
of tropical regions, and though a gramineous plant, attains 
almost an arborescent character : it is from thirty to a hun- 
dred feet in height ; and, when bending gracefully before 
the wind, is affirmed by Humboldt to be one of the most 
remarkable objects in a tropical landscape. 

The tanks and streams in India present a variety of 
beautiful flowers, mostly belonging to the genera Nelwnho^ 
Nymphui, and ViUarsia, but ffoing under the general de- 
nomination of water-lilies. These delight in. a warm at- 
mosphere, but the shade afforded by the surrounding groves 
is at the same time congenial to their nature ; and their 
broad blossoms of various hues, as they float on the surface 
of the quiet water, are the admiration of natives as well as 
of foreigners. 

As we leave the plains and ascend the hilly country, the 
vegetable forms are observed to change, and when we at- 
tain an elevation of about 6000 feet we begin to find a flora 
characteristic of a temperate region. "On arriving at 
what may be called the mount^s, though they are not 
separated from the low hills by any distinct boundary, we 
have a very elevated region, consisting of one mountain 
heaped on another, and rising to a great height ; so that 
when any fall happens in winter their tops are for a short 
time covered with snow. The inhabited valleys between 
these are in general very narrow, and are of various degrees 
of elevation, probably from 3000 to 6000 feet of perpendicular 
height above the plains of Puraniya. Of ^^urse they differ 
very much in their temperature ; so that some of them 
abound ii^ the ratan and bamboo, both of enormous dimen- 
sion, while others produce 6nly oaks and pines. Some 
ripen the pine-apple and sugar-cane, wMle pthers produce 
only barley, millet, and other grains. The timber-trees 
consist of various oaks, pines, firs, wahiut, chestnut, horn- 
beam, yew, laurels, hollies, birches, Gordoniat^ Micheliatt 
^., most of them species hitherto unnoticed by boti^ 

* Hamilton's Account of NepaoL 
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Captun Raper, in his Survey of the Ganges, when 
speaking of the vegetation at a great elevation, mentions 
similar prodactions^-'-especially a species of oak, bearing 
acorns as large as pigeons' eggs and of the same form, — 
and abundance of hazel and walnut-trees. 

Of many other European genera we find representatives 
in these regions, exhibiting^ a physiognomy derived from 
their elevated situation, which strikingly corresponds with 
that of species exposed to a similar temperature in other 
parts of the world. Roses are found in the tropical, but 
more plentifully in temperate and frigid regions ; while 
brambles delight in the two latter. The genus PrirmUa 
occurs at an altitude of 5000 feet ; Androaace^ which is al- 
ways more truly alpine, at 10,000 feet. On the Himmaleh 
range we find Geum^ and several species of Ribes (cur- 
rants). Rhododendrons, Andromedas, and Gualtherias 
have a range from the temperate to the frigid regions. 
Rhododejtdron arboreurriy the most beautiful species of a 
beautiful genus, rises among the mountains to the height of 
a tree, with a trunk of above twenty feet, bearing large 
clusters of venbilion-coloured flowers at the ends of the 
smaller branches. Rose-coloured and white varieties were 
found by Dr. Wallich on the very summit of the mountain 
SheopuT, in Nepaul, at an elevation of 10,000 feet. Even 
the straw&erry flourishes, and the nearly-allied genus Po* 
tentUla furnishes among others two most remarkable species, 
P, formosa and atrosanguinea, which, for the sake of their 
fine red flowers, have been transported from the lofly sum- 
mits of Nepaul to the flower-gaidens of Europe. Among 
these mountains we also observe a species of Cypripedium, 
nearly allied to the European and American ones. C ve- 
nustum and insigne, which difier so much fi'om their con- 
veners, do not belong to Nepaul, as has been commonly be- 
ueved, but were discovered, as Dr. "Wallich informs us, on 
the mountains of Sylhet. At about 1000 feet above the 
Valley of Nepaul, the genus Pi7iuSi of which eight species 
are known to inhabit these regions, becomes conspicuous. 
Some of them are worthy of particular notice, — especially 
the Pimis Deodar, closely resembling the true cedar, and 
confined to great elevations ; the P. excelsa of the Plafita 
Atiatica Rariores, a gigantic tree with cones nine or ten 
inches in length ; and P. Webbiana of WalUch, also an im* 

1.3 
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mense cedar4ike tree with purple cones, from which the 
Tartars prepare a kind of indigo. 

The discovery of a beautiful species of palm in the Val* 
ley of Nepaul must be regarded as an eitraordinary phe^ 
nomenon, and an exception to the general charactei* of the 
vegetation of a mountain region. This palm was found by 
Br. Wallich in one circumscribed spot, at an elevation of 
5000 feet above the level of the sea, and has been named 
by him Chamaropi Martiana,* after the celebrated Braailian 
traveller and naturalist Von Martius, whose magnificent 
work on the Palms of Brazil fully entitles him to any dis- 
tinction that one man of science can confer on another. 

It is at an elevation similar to that of the Valley of Ne- 

Saul that the beautiful and graceful family of ferns begin to 
evelope themselves in prodigious luxuriance and variety ; 
nor do they cease to flouru^h under an ^evation of 10,000 
feet. Mosses, of which many very curious kinds have been 
forwarded to this country by Dr. Wallich, prevail for the 
most part in similar situations. Lichens are more sparingly 
scattered than in Europe, and -constitute, as in every other 
part of the globe, the limits of mountain vegetation. 

* Since tbis notice was 8ent4o press, we have received the ninth ftsci- 
cuius of the Planta Asiatics RarioreSy in which this palm Is exqui- 
■itely figured firom a drawinf executed under the immediate inspecuon 
tf Von Maitius. 
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CHAPTER Vn. 

Some Account of nfew of the more remarkable Indian PUtnUi 
in which the Species are arranged according to the Natural 
Farmlies to which they heUnig. 

m 

Plants deserving of paitictilar Notice in tbe Famillei, Ranancnlacec— 
Magnoliacen— MalTa<«tB— DipterocarpcflE'— Combretace»— TbymelMl 
— SantalacesB— ^AacesB — Leguminoss— Urtice«B— Artocarpee — B«* 
tulines^ Euphorbiapes — Cedreles — Aurantiacee — Anacardiace — 
Piperacees— SapoteSB— Valerianee— Cinchonaceas — Lorantheo — ApO* 
cynee— Verbenaces— Asphodeleff)— Paime— Granr^edft— Fenui ud 
Acotyledomis PlaiUis— Moskes— Algas^Fiuigl. 

BANtTNCULACEwX. 

In this family Bre fobr species of aconite, natives of the 
mountain ranges of Northern India. All are said to be 
virulent poisons ; but one of them in particular^ the Aco- 
niium feroxy of which a beautiful figure is given in the 
^lanta Asiaiica Rarioresy is celebrated, and would appear 
from various experiments to contain a principle nearly, if 
hot quite, as powerful as strychnine, the upa^^ and woorara 
poisons. According to Dr. Wallich, it is probably the most 
deleterious vegetable poison of Continental India. The 
Sanscrit name is visha (poison^, and Dr. Wallich has satis- 
factorily ascertained that a poisonous plant, alluded to by 
Dr. Hamilton in the following passage, and called bish or 
bikk by the natives, is really to be referred to the present 
species. ** This dreadful root, of which large quantities 
ire annually imported, is equally fatal when taken into the 
stomach oi applied to wounds, and is in universal use for 
poisoning arrows ; and, there is too much reason to suspect^ 
for the worst of purposes. Its importation would indeed 
seem to require the attention of the magistrs^es. The 
Gorkhalese pretend that it is one of their principal secunties 
against invasion from the low countries, and that they 
could so infect all the waters on the route by which an 
enemy was advaneung, at to oocajnan his cevtain destiuc* 
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tion."* Upon this account it has been remarked by Wal- 
lich, " his statement of the belief of the Gorkhas, that the 
bikh would protect them from foreign invasion, and hit 
opinion that such a kind of defence might be easily frus- 
trated, have been fully verified during the late war with Ne- 
paul. In the Turraye, or low forest-lands which skirt the 
approach to that country, and among the lower range of 
hills, especially at a place called Hetounra, quantities of the 
bruised root were thrown into wells and reservoirs, for the 

Eurpose of poisoning our men and cattle ; the attempt, 
owever, was very soon discovered."! 
tt is added by the same author, that the bikh is emplpyed 
in the northern parts of Hindostan for destroying tigers. 
Arrows poisoned with that drug are shot from bows lx6d 
near the tracks leading to their watering-places ; and it 
generally happens that the animal is found dead at the lat- 
ter. The tuberous roots are imported into the plains, and 
■old at the rate of a shilling a pound. 

HAONOLIACEJB. 

There are few genera in which tijie species are all so beau- 
tiful as in Magnolia, The family is a small one, and 
though its focus, as Professor Lindley has observed, i» tm- 
doubtedly North America, where the woods, the swamps^ 
and the sides of the hills abound with them, individoalt 
straggle on the one hand into the West India islands, mA 
on the other into India, through China and Japan. A 
charming species, named by WalHch Mag^wlia tntrgniSf 
was found by him at Sankoo, in the great valley of Nepaul, 
and on the mountain Sheopur, towards its summit, a spot 
which appears to be singularly rich in a splendid vegetal ion* 
for it was here where also grew the white and rose^oloured 
Varieties of the tree rhododendron, and the Quercus seme*' 
earpifoliOf a tree eighty to a hundrml feet high, and with a 
trunk between twenty and thirty feet in circumference* 
Even Magnolia insignia is a tree of vast size, the tmnk 
being frequently four or five feet in diameter. When in flill 
blossom, it is affirmed by its estimable discoverar to be one 
of the most magnificent objects ever beheld ; the largey fra* 

* Hamilton*! Aecoant of NepaoL 
t WaUieVs PlaaUi Asiatics Eadorea. 
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gmnt, and beautiful yellowish-wliite flowert are produced in 
vast numbers amid the dark-green foliage, and are aoc* 
ceeded by oblong cones of purple capsules, from' which the 
scarlet seeds are suspended by delicate white threads. This 
noble tree will bear, there is little doubt, the climate of 
Great Britain ; and to try the experiment, at least, is one of 
the many laudable objects to which Dr. Wallich. looks for- 
ward on his return to India. 

The flower of the champacy which is either a species of 
Magnolia or Michdia^ is frequently praised by Sanscrit 
poets for its elegant appearance in the black' hair of the In- 
dian women. A blue-flowering chamfa£ is said to exist ; 
but the Bramins insist that it fbwers only in Paradise. 

MALTACXJS. 

Malvaceous plants abound in the tropics, forminff, ae- 
oordin^ to Humboldt, one-fiftieth of the flowering (Santa. 
In India they are very numerous, and many species are pul 
to economical use. In China the well-known HUnietu 
Mata Stnensis is used by the people to blacken their eye- 
brows and the leather of their shoes. The difierent species 
of Goasyjnum which furnish the cotton of commerce, and 
some of which are cultivated in India, belong to tliit place. 
Hibiscus eatmabinuSf the gong-kura of the TeHuffas, is 
nkuch cuHivated by the natives. According to Roxburgh, 
its leaves are used as an esculent vegetable, tasting hke 
sorrel ; and the bark is converted into a substitute for hemp, 
to which^ however, it is in every respect greatly inferior. It 
is an herbaceous plant, from three to seven feet in height, 
with handsome flowers. 

D1PTBR00A«PKJB. 

Thesaul-tree {Shoreardbusta) is a magnificent and much- 
esteemed forest-tree ; it is indeed regarded as a staple 
timber of Hindostan, and produces the b^st resin in the con- 
tinent of India for naval and other purposes. The natives 
also prefer it to bum a« incense in their temples. Lord 
Teignmouth and Sir William Jones collected evidence of 
this tree being employed in some of the superstitious prac- 
tices of the country, which are too interesting not to tran»* 
cribe : " To ascertain with a degree of certainty the per- 
sons guilty of practising witchcraft, the three following 



130 BOTANY OF INDIA. 

nodes toe adopted : — 1. Branches of the saal-tiee, marked 
with the names of aH the females in the village, whether 
married or unmarried, who have attained the a^e of twelve 
years, are planted in the water in the morning for the space 
of four hours and a half; and the withering of any of these 
branches is proof of witchcrail against the person whose 
name is annexed to it. t. Small portions of rice enveloped 
in cloths, martLed as above, are placed in a nest of white 
ants ; the consumption of the rice in any of the bags es- 
tablishes sorcery against the woman whose name it bears« 
3. Lamps are lighted at night ; water is placed in cupe 
made of leaves, and mustard-seed-oil is poured drop by drop 
into the water, while the nalne of each woman in the village 
is pronounced. The appearance of the shadow of any 
woman on the water during the ceremony proves her a 
witch."* Grains of rice are frequently resorted to by the 
deluded natives in other superstitious rites. M^'hen detiroue 
of obtaining an answer to their prayers from any of their 
deities, they apply several grains of moistened rice to each 
side of the idors body ; then, afler relating all the partica- 
lars of their case, they entreat him to signify his gracious 
pleasure by allowing some of the grains to fall on one side 
or the other. If the grains fall from the wrong ^ide, the 
image is unfavourably dispoeed, and the petitioner begins 
the ceremoAy anew. The grains are again wetted and 
applied ; and as they are just as likely to fall from one side 
as the other, he never eventually fails of success. 

To Dipierocarpea belong some of the most splendid tirees 
of India. The genus Divterocarpus itself^ the type of the 
family, is famous for affording the earjaiiy or wood-oil of 
the English ; that obtained from one species in particular 
is, according to information kindly conununicated by Dr. 
Wallich, equal to linseed-oil as a drying oil for painting, 
and superior to it in conservative properties. Six DipUro^ 
carpi are enumerated by Dr. Wallich, and several ure rep- 
resented in Blume*a Flora Jaea, of which Z>. trintrwis and 
retutus are from one hundred and 6fly to two hundred feet 
in height ; D, apanoghei, one hundred feet in height and 
above ten feet in diameter ; D. gracilis, equally thick, and 
one hundred and fifty feet in height. These trees must 

* Asiatic Basearehss. voL iv. 
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thei;«fore rank among the most noble oniamenU of an 
Indian forest, and deserve the appellation, " arbores vomHs- 
Wma.'* Dryoltalanops camphora^ or the Sumatra oamphoi^ 
tree, supposed by some botanists t« be a species of Dipte^ 
rocarpttSi also rises to an elevation of one hundred feet, and 
is remarkable for yielding a kind of camphor, which is found 
lodged in cavities, a few inches wide, m the heart of th« 
trunk. The trunk of one tree yields fr'im ten to twenty 
pounds of camphor, called se iantong. It is said to be 
more pure than the common camphor of commerce, which 
is obtained from a kind of laurel, the Launu Campkora, 

The Indian genera Hopea and Valeria are likewise 
referred to this place ; the former, containing some magnifi- 
cent trees, was named in honour of Dr. Hope, Professor 
of Botany in the University of Edinburgh-; the latter is 
known for the resin it produces, which is said to resemble 
copal, and to be called by that name in India. The best 
specimens have the app^rance of ambeT| and are manu- 
factured into ornaments. In its recent and fluid state it 
forms a good vaniish. 

•Comb RET ACEiB. 
In this family are several plants eitensivejy Ufed in 
economy and the arts, some of which are produced in our 
Indian possessions. The most valuable is Terminalia Che- 
bulay the cadukay of the Telinffas, native of the mountainous 
parts of the Circars. It is a large tree, with a wide-spread- 
ing, shady, evergreen head, producing an oval yellow irnit 
about the size of a pigeon's egg. The timber is of consider- 
able size, hard and durable ; but the greatest use is made 
of the outer coat of the fruit, which is extremely astringent, 
by chintz-printers and diers. A kind of gall found on the 
leaves, and which b sold in every market, is also extensively 
employed to produce one of the best and most durable yel- 
lows obtained in India. Ink made with the assistance of 
the fruit is said to stand the climate better than that im- 
ported from Europe. Temwuilia vernix is believed to fur- 
nish the celebrated Chinese varnish. 

THYHKLBJB. 

From the bark of two or three species of Daphne the 
natives manufacture a veiy good paper, an aeeomt ef whidi' 
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wu pabliihed by Dr. Wallich in the Afiatie Reisearehes. 
A» the information which he there gives is curious and in> 
teresting, and probably new to most of our readers, we 
shall lay it before them. The principal species made use 
of in the making of paper is the Daphne cannabituu It is- 
a very branching shrub, six or eight feet high, with lanceo-^ 
late shining leaves, and grows in the mountainous parts of 
Hindostan, firom Nopaul to the province of Kemaoon. The 
flowers are exquisitely fragrant, resembling those of the 
/). odora of our hot»houses. The paper manufactured from 
the bark is of various dimensions and texture. The finest 
kind measures ten feet in length by four feet in breadth, 
and is manufactured chiefly in Dotee, a province to the 
eastward of Kemaoon. It approaches in softness and size 
to that. which is made in China, and Dr. Wallich thinks it 
is not improbable that some of the latter may be produced 
from the same material. The following particulars are ex- 
tracted by Dr. Wallich from the MSS. of Lieutenant H. R. 
Murray, forming a part of that gentleman's official corres- 
pondence with the Military Board at Calcutta : — ^^ The 
Set-Burooa, or paper-shrub, is found on the most exposed 
parts of the mountains, and those the most elevated ^d 
covered with snow, throughout the province of Kemaoon* 
In traversing the oak-forests between Bheemtah and Ram- 
ghur, and again fVom Ahnora to Churopawat and down 
towards the river, it has come under the immediate obser- 
vation of the writer of these communications, that the Set- 
Burooa^ or paper-plant, only thrives luxuriantly where the 
oak grows ; so that it is not likely that it will succeed in 
the plains. It is hardy, and attains a height of five or six 
feet ; blossoming in January- and February, and ripening 
its acrid red fruit about the end of April. The paper pre- 
pared from its bark is particularly calculated for cartridges, 
beinff strong, touffh, not liable to crack or break, however 
much bent or folded, proof against being moth-eaten, and 
not in the least subject to dampness from any change in 
the weather ; besides, if drenched or kept in water for any 
considerable thne, it will not rot. It is invariably used all 
over Kemaoon, and in great request in many parts of the 
plains, for the purpose of writing nusubnamees or genea- 
MMrical records, deeds, dtc, from its extraordinary dura- 
faiotj^r It ii generally made about out yard square, and 
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of three difiertnt qualities. The best tort is retailed at the 
rate of forty sheets for a current rupee, and wholesale at 
eighty sheets. The worst sort, however, is of a much 
flmaller size, and retailed at a hundred and forty sheets, 
and wholesale at a hundred and sixty or seventy for the 
rupee.^ The following is the very simple process of manu- 
facturing this paper : — ^Afier scraping off the outer surface 
of the bark, what remains is boiled in fair water with a 
vmall quantity of the ashes of the oak, — a most necessary 
part of the ingredients,^ — 'Which has the effect of cleaning 
and whitening the stuif. After the boiling it is washed, 
and immediately beat to a pulp with smdl mallets on a 
stone ; so that, when mixed up in a vat with the fairest 
water, it has the appearance of flour and water. It is then 
spread on moulds or frames made of common bamboo- 
mats."* 

Daphne Gardneri, another new species with fragrant 
flowers, described by Dr. Walltch, and native of the moun* 
tains of Nepaul, also furnishes materials for making a very 
superior kind of paper. 

SANTALACCJB. 

Few Indian productions are better known than the san- 
dal-wood of commerce,— the product of a small tree, the 
Sanialum aSmm of Linnsus. Highly prized, however, as 
this fragrant wood is in Europe for various kinds of cabinet- 
work and ornamental articles, it is equally esteemed by the 
natives themselves. The best kind is brought from the 
western coasts of India. When the tree becomes old, the 
centre of the trunk acquires a yellow colour, great fra^ 
grance, and hardness, while the exterior part is less Arm, 
white, and without fragrance. Among tbe Hindoos it is 
called chandanoj and is frequently mentioned in their most 
ancient books. ' An elegant Sanscrit stanza, says Sir Wil- 
liam Jones, of which the following version is literally ei^ct^ 
alludes to the popular belief that v6nu9 {veav^sa according 
to others), or bamboos as they are vulgarly called, often 
take fire by the violence of their collision, and is addressed, 
under the allegory of a sandal-tree, to a virtuous man 
dwelling in a town inhabited by contending factions:—- 

* Astatic Posssichos, voL slU. 
Vol. ni.--M 
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** Delight of the world, beloved ckandanoy stay no longer in 
this forest, which is overspread with rigid, pernicious 
vans^as, whose hearts are unsound, and who being them- 
selves confounded in the scorching stream of flames kindled 
by their mutual attrition, will consume, not their own fami- 
lies merely, but this whole wood^** 

KOSACEJB. 

Most of the plants belonging to this beautiful family are 
found in the temperate and cold climates of the northern 
hemisphere. In the West Indies only one solitary repre- 
iientative occurs, the Rubus Jamaicensis, In the East 
Indies, however, we find a richer flora, — the high lands of 
even the tropical part producing, according to Lindley, 
twelve species of Rul>u8. Dr. Wallich*s catalogue contains 
an enumeration of sixteen different kinds of Rosa ; twenty- 
seven RvM fivto species of NeUlia ; ten of Spiraa ; three 
of Geum; twenty-two of PotentUla, one only of which 
belongs to tropical India, Ac. Were we to include in this 
family the pomaces, considered by Lindley as distinct from 
the true ROSACSiB,* we should be able to reckon in the Indian 
flora seven species of Pyrus (pear) ; eight of Cotoneasler ; 
two of Eriohotrys ; five of PJwHniaf dec. And among the 
AMTODALB^, also a distinct family, according to the stoie 
author, t ten species of Cerasus (cherry) ; one ofAmygdalus, 
dec. From the petals of Rosa Damascena is obtained that 
exquisite Indian perfume, attar of roses. This it is not 
unusual to adulterate, by adding raspings of sandal-wood 
during the process of distillation, or (as in Cashmere) the 
leaves of a sweet-scented grass. It is worthy of remark 
that genuine attar is of no peculiar colour. The same 
roses gathered on different days, but growing on the same 
piece of ground, and treated ih the same way, yielding- 
attar of an emerald-green, a bright yellow, and of a ifeddish 
hue. 

LBOUHINOSJB. 

We have already had occasion to notice how large s 
nomber of these plants are produced in British India. W6 

* Linnflsan TransaetioQS, vol. xiU. p. 93. 

f Introdocdoo to the Katoral System of Botany, p^ M. 
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bave now to add that there are few fiimiUes which furnish 
more useful vegetables for the service of mankind. Here 
we find many gums and resins, many plants whose pods 
or seeds constitute a nourishing diet, or from their astrin- 

fency are sought after by ihe tanner and the dier. The in- 
igo, one of the most useful of all dies, is yielded by Indi' 
goftra Indices Some of our best timber is obtained from 
trees belonging to this family ; and, where no striking prop- 
erty has ^n discovered, the exquisite beauty of many 
others entitles them to our attention and admiration. Some 
of the finest leguminose timber-trees are perhaps to be 
found in the genus DaXhtrgitu Roxburgh describes D* 
loHfolia as one of the largest mountain-trees of the penin- 
sula. The wood is known by the name of blackwood, and 
is of a ^ayish black with light-coloured veins, so heavy as 
to sink m water, close-grain^, and admitting of the highest 
polish, which renders it highly esteemed for furniture. Dr. 
Roxburgh mentions having seen pianks of it from the Mal- 
abar coast full three feet and a half bjoad ; and allowing 
nine inches of white wood to have been on the outside, the 
circumference must have beeii fifteen feet, exclusive of the 
bark. Equally useful, and possessing the advantage of 
being one of the quickest-growing timber-tre«s in th« world, 
is Dalbergia Citnu This wood, we are informed by Dr. 
Wallich, has no rival for purposes where toughness and 
elasticity are required to be combined. It does not splinter 
when penetrated or perforated by a cannon-ball. Through- 
out Hindostan the naves, felloes, and spokes of gun-carriage- 
wheels are made of it in preference to any other. In the 
navy it is chiefly excellent for what are called crooked-tim- 
bers. For all these purposes it attains a sufikient size in 
thirty-five or forty years : this is proved by several trees 
which were planted in the Botanic Garden at Calcutta in 
the year 1796, and which have now an elevation of eighty 
to a hundred feet, and a circumference of fourteen feet. 
P.^ CiMsu. \b found only in the north of Hindostan, and in 
point of geographical extension, we are assured by Dr. 
Wallich, IS one of the most limited species we know of. 
At the same time it is abundantly prolific in throwing up. 
saplings ; but though a forest produced in this way looks 
more promising than any other, the wood produced by sap- * 
ling-timber is much inferior, and the greatest caution is 
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therefore reqaired. This propensity to throw up saplhigs 
is so striking, that no seedling is ever found within the con- 
fines of a Cissu forest, owing to the excessive laxoriance 
of the groand-shoots and the thin and perishable nature of 
the seed. 

Buiea FrondosOj a rather large tree with a crooked trunk, 
if one of those considered holy by the Hindoos, who call it 
Palata* The leaves are twelve or sixteen inches long, 
composed of three oval leaflets ; the flowers large and pen- 
duloas and forming rich racemes, — their ground-colour a 
beaatifal deep-red shaded with orange and silver-coloured 
down, which gives them a most elegant appearance. We 
are informed by Sir William Jones that the Palaaa is named 
with honour iil the V€das, in the laws of Menu, and in 
Sanscrit poems, both sacred and popular : it gave its name 
to the memorable plain called Flassey by the vulgar, but 
properly Palisi. A grove of palatas was formerly the prin- 
cipal ornament of Crishna-nagar, where we still see the 
trunk of an aged tree near six feet in circumference. From 
natural fissures, and wounds made in the bark durinj^ the hot 
season, there issues a most beautifiil red juice, which soon 
hardens into a ruby-coloured brittle astringent gum, which 
may at some fiiture time be applied to useful purposes.* 
A beautiful yellow die is obtained from the flowers ; and 
I)r. Roxburgh mentions, that from the expressed juice of 
the fresh flowers, which, after diluting with alum-water, he 
evaporated by the heat of the sun into a soft extract, he 
procured a brighter water-colour than any gamboge he ever 
met with ; nor did it fade during a period of twelve months. 
Another species of Butea, B. swperhoy is a very large 
climber, with a stem thicker than a roan^s arm, and bearing 
the most splendid flowers, in such profusion as to render it 
one of the most gaudy vegetables known. They also yield 
a similar die. 

The next plant that we iihall notice in our selection of 
leffuminose species is perhaps one of the most interesting. 
This is the rice-paper-plant {Mschynomene paludQsa)^ the 
Shda of the Bengalese. Much uncertainty nas prevailed 
in regard to the real nature of the substance called rice- 
paper ; and many people actually believe that rice enters in 

* Rozburf h*s Flaiits of Coromandel 
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■oitte way or other into its composition. This, however, it 
an erroneous impression. Rice-paper is prepared, or rather 
simplj cut out of the stem of an herbaceous plant, to which 
Roxburgh gave the name above mentioned. The portions 
of the stem which we have seen are several inches in length, 
and from half an inch to above one inch in diameter, and 
entirely composed, to the very centre, of a fine white cellu- 
lar tissue, marked in a transverse section with two or three 
delicate concentric circles, resembling those in the woody 
structure of dicotyledonous plants. In order, therefore, to 
procure a sheet of this substance, it is necessary to cut it 
in a circular manner, unrolling it, as it were, like a scroll. 
We learn from an account published by Dr. Hooker,* that 
rice-paper was first brought to this country firom China, 
about twenty-five years ago, by Dr. Livingstone. The 
Chinese die it of various colours, and employ it chiefly in 
the manufacture of their artificial flowers. Formerly, the 
size of each piece was about four inches square, but they 
may now be had upwards of a foot in length and five inches 
in breadth. This curiouf vegetable is not, however, con- 
fined to China. ** It grows,'' says General Hardwicke, in 
a communication to U?. Hooker, " abundantly in the marshy 
plains of Bengal, and on the borders of je^ls or extensive 
lakes in every province between Calcutta and Hurdwar. 
The plant is perennial, of straggling low growth, and sel- 
dom exceeds a diameter of two inches and a half in the 
stem. It is brought to the Calcutta bazaars in great quan- 
tities in a green state ; and the thickest stems are cut into 
lamine, firom which the natives form artificial flowers and 
various fancy ornaments to decorate their shrines at Hindoo 
festivals* The Indians make hats of rice-paper, by ce- 
menting together as many leaves as will produce the requi- 
site thickness ; in this way any kind of shape may be formed ; 
and when covered with silk qt cloth, the hats are strong and 
inconceivably light. It is an article of great use to fisher- 
men ; it forms floats of the best description to their exten- 
sive nets. The slender stems of the pdant are bundled into 
fascines about three feet long ; and with one of these under 
his arm does every fisherman eo out to his daily occupation. 
With his net on his shoulders he proceeds to work without 

* Botanical Miscellany, vol. i. 
M2 
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A boat, and stretches it in the deepest and most extensirv 
.akes, supported with this buoyant fagot." 

In a plant of the leguminose fiunily, and one of the ex* 
tensile genus CrottdUuiOy we have a veiy general subetitote 
for hemp throughout the wanner parts of India, and eyen 
of Asia. This is the CrotalUria junceOf or Sunn, as it is 
commonly called by the natives. Threads called fMvUracmf 
from their supposed purity, have been made from it from time 
immemorial, and are mentioned in the laws of Menu. 
Many experiments were made upon the fibres of this and other 
Indian plants u0ed as substitutes for hemp by the late Dr. 
Roxburgh ; and it was his opinion thM tuTtn, when properly 
prepared, was very nearly as strong as hemp, and for various 
reasons preferable to it in India. The plant grows to about 
eight or ten feet high. An acre yields, of iOB half-cleaned 
•abstanee (the state in which tbe natives carry it to market) 
■bout 600 pounds' weight, and sells for about a rupee and a 
quarter per maud of ^ pounds.* This is the only plant 
cultivated by the natives of the Coromandel coast as food 
for their milch-cows during the dry season. Roxbuf^h also 
says that he found it by experience to be veir nourishing, 
and to produce more milk than most other fodder. It per- 
bhes after bearing two or three cuttings. 

The last genus we shall notice is AeaeiOi well known for 
its airy and elegant foliage. Several species are highly 
prized on account of their usefol properties, particularly A, 
Arabica, a pretty large tree, and abundant m most parts 
of India. Besides ;^elding the greater part of the gum- 
arabic of commerce, the wood is valued for its strong, tough, 
and durable qualities ; it is excellent for knees and crook(Bd 
timbers in ship-buildinff, for the wheels of canriages, and 
other purposes. The mner bark is a most powerful simple 
astringent, and is not only employed in tanning, but to die 
various shades of brown ; while the unripe seed-pods are 
used by the inkmakers. The gum is in great request by 
diers and chintz-printers. Acacia UucopUctOy as large and 
as handsome a tree as the preceding, furnishes an astrin- 
gent bark from which the natives distil an ardent spirit. 

* For oni^ interesting information on this sabject, see " Obeervatlons 
of the late Dr. Roxburgh on the various Specimens of Fibrous Vege- 
tables the Produce of IndiA, which may prove valuable Substitutes ror 
Hemp and Flax.* 
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Tbe ftesh. bark, after having been ^ut in piece*, is fermented 
ivith water, palm-juice, and a little coarse sugar. When 
the fermentation is at its proper height, the liquor is dis* 
tilled and the spirit drawn off. From a third species, whose 
wood is of uncommon hardness, the Bramins are accus* 
tomed to kindle their sacred fire by rubbing two pieces of 
it together. 

URTICBiB. 

India is singularly rich in plants of this family. Dr. 
Wallich*s catalogue contains 47 species of Urtica (nettle), 
while in SprengePs edition of the Systema Vegetabilium, 
the total number amounts only to 111 species. Fourteen 
species of iVoeru are also enumerated in the same catalogue. 
Seyeral of the Indian nettles have been substituted for hemp 
by thd natives, and experiments have been made upon the 
fibre, with a view of ascertaining its real value, but without 
much success. The Urtica tenacissima of Roxburgh is the 
most useful species for this purpose, and indeed is cultivated 
by the inhabitants of Rungpoor for the sake of the fibres 
of its bark, of which they make their fishing-nets. It is 
the iMi^ura of that district, and the ramy of the Malays. 
The plant grows from cuttings, and the fibres are certainly 
very fine and strong, but the cleaning is a tedious process. 
Everybody is acquainted with the effects of the sting of 
the common European nettles, but they can hardly form an 
idea of the consequences which arise from handling some 
of the Indian species. Professor Lindley mentions & 
striking example m the case of M. Leschenault, who do* 
scribes the effect of gathering Urtica erentUata in the Bo- 
tanic Garden at Calcutta. The account is contained in the 
sixth volume of the Mimoires du Mutium ; but as we have 
not that work at hand, we shall quote Professor Lindley's 
own words. " One of the leaves (vays M. Leschenabit) 
slightly touched the first three fingers bf my left hand : at 
the time I only ^reeived a slight pricking, to which I paid 
no attention. This was at seven in the morning. The 
pain continued to increase ; in an hour it had become in- 
tolerable ; it seemed as if some one was rubbing my fingers 
with a hot iron. Nevertheless there was no remarkable 
appearance ; neither swelling, nor pustule, nor inflamma- 
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tion. The pain rapidly spread along the arm as far as tba 
armpit. I was then seized with frequent sneezing, and 
with a copious running at the nose, as if I had caught a 
violent cdld in the head. About noon I experienced a pain- 
ful contraction of the back of the jaws, which made me fear 
an attack of tetanus. I then went to bed, hoping that re- 
pose would alleviate my suffering ; but it did not abate : on 
the contrary, it continued during nearly the whole of the 
following night ; but I lost the contraction in the jaws about 
seven in the evening. The next morning the pain begui 
to leave me, and I fell asleep. I continued to suffer for two 
days, and the pain returned in full force when I put my 
hand into water. I did not finally lose it for nine day a*** 
These effects did not arise from any peculiarity in the con- 
stitution of M. Leschenauit, for a workman in the garden 
was affected in th« same way. There is, however, a nettle 
in Timor, called daoun aetauy or devil's leaf, the effects of 
which are said by the natives to last for a year, or even to 
cause death itself. t 

Cannabis sativa, or the common hemp, another plant of 
this family, is less known out of Europe for its usefiil fibre 
'than the intoxicating and stupifying qualities 'of its leaves. 
The Hottentots resort to it for the purpose qf inebriation, 
and call it dacha. By the Turks it is named malach ; by 
the Persians beng. In some parts of India, among Euro- 
peans at least, it is known by the name of bhangs and is 
consumed very generally by the natives, especially in the 
northern parts of Hindostan. ti was formerly put to the 
vilest purposes. ** State-prisoners in Mysore," says Dr. 
Fryer, a writer in the latter part of the last century, " are 
sent by the king's order to a place of punishment, where 
the keeper, being informed of the heinousness of the crime, 
mingles for them a drink made of bhangs the juice of an 
intoxicating sort of hemp. This at first they refuse ; but 
on receiving the addition of some dutry^ made from the 
deadly golanuntf called poss^ it makes them so foolishly mad, 
that, after a week's taking, they crave it more than ever 
they nauseated.''^ 

* Introduction to the Natural SystMn, p. OS. t lindley 

t Dr. Fryer's Aceooot of East India and Persia. 
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ARTOCABPBwflD. 

To the genus from 'which the name of the family has beei 
borrowed belongs the well-known bread-fruit {Artocarput 
Incwa),* and the jack or jaca (Artocarjms integrifolia). The 
former as well as the latter is said to be found m India, be 
sides eight other species, as appears from Dr. Wallich's 
catalogue. The bread-fruit-tree w about forty feet in height, 
having a trunk commonly firom one to two feet in diameter, 
and a large umbrageous head. The dafk-green and glossy 
leaves grow to a great size, even two or three feet in length 
by fourteen or eighteen inches in breadth. According to 
Mr. Ellis, the trutik is sometimes two or three feet in diame- 
ter, and rises from twelve to twenty feet without a branch. 
Speaking of this vegetable, the same author says, ** A fine 
stately tree, clothed with dark shining leaves, and loaded 
with many hundreds of large light-green or ■ yellowish- 
coloured fniit, is one of the most splendid and beautiful 
objects to he met with among the rich and diversified scenery 
of a Tahitian landscape. Two or three of these trees are 
<^ien seen growing around the rustic native cottage, and 
embowering it with their interwoven and prolific branches. 
The tree is propagated by shoots from the root t it bears in 
about five years, and will probably continue bearinff for 
fifty."t The fruit, which, in the South Sea islands at least, 
is produced two or three, or even four times a year, is some- 
thing like a roundish or oval melon, with hexagonal marks, 
and six ot eight inches in diameter. The seedless variety 
is most esteemed, and its substance, when roasted, resem- 
bles the crumb of wheaten-bread. The bread-fruit was 
called by Solander the most useful vegetable in the world ; 
and £llis, the excellent missionary, considers it the staff of 
life to the South Sea islanders. Its praise has been sung 
by a noble poet, who has ** married to immortal verse" less 
intetesting and less innocent subjects. 

^ The bread-tree, which, without the ploughshare, yields 
The unreap*d harvest of unfurrow'd fields, 
And bakes it« unadulterated loaves 
Without a Airnaoe in unpurchased graves. 
And flings off famine flrom its fertile breast ; 
A priceless market for the gatberiirg guest." 



♦Botanical Magaaine, tab. 2869,2870, and fl871. 
fBIUsrsPolyneiiiairBfisearohes, vol.L p. 363. 
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The wood of the tree is useful, and equally S9 th« gom 
that exudes from it. 

The jojca* is a larger tree than the preceding, t^ trunk 
being, according to Roxburgh, from eight to twelve feet in 
circumference. The fruit is oblong and very large, sixty or 
seventy pounds in weight, and containing several hundred 
seeds three or four times as large as almoiMS. As an article 
of diet it is not much esteemed, though the natives of Ceylon 
eat it ireely. The milk-like juice which the plant gives out 
when wounded, in common with many others of its tribe, is 
so ten*icious as to form good birdlime. The whole aspect 
of the joAO. is extraordinary when seen for the first time^ 
bearing, as it does, its ** ponderous fruit of the weight of 
sixty or seventy pounds, on the trunk*and arms, — ^huge de- 
formities for the lap of Flora."t 

To the present family belong also the fig {F%cu9\ and, the 
mulberry {Morui) ; of the former of which we have in Dr. 
Wallich*s catalogue 105 species, of the latter eight species. 
Of the Indian figs very few indeed, we believe, are edible. 
Ficui glomercUOj we are however told by Roxburgh, pro* 
duces fruit in clusters nearly as large as the common fig, 
which is eaten by the natives, but not found palatable by 
Europeans. The most interesting species of this genus is 
unquestionably the banian-tree (Ficu* religiosa), regarded 
with religious veneration by the Hindoos, because they 
believe their god Vishnu to have been bom under it, and 
because they consider its long duration, and outstretching 
arms, and overshadowing beneficence as emblems of the 
deity. Temples are often, from the same cause, erected 
near it, and images often planted under its shade. The 
most peculiar and striking feature of this remarkable tree is 
the property which it possesses of throwing out supports 
from the horizontal branches, which take root as soon as 
they reach the ground, enlarge into trunks, and, extending 
branches in their turn, soon cover a prodigious extent of 
ground. No tree can accommodate itself better to the situa- 
tion where it happens to vesetate. According to Forbes, it 
frequently shoots from olu walls and runs along them. 
'* On the inside of a large brick wall one of these trees lined 

5 Botanical Magazine, tab. 2S3!t and 2834. 

t Goilding'i Account of Uie Botanic Garden in the Island of Bt Vinoent. 
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tlie w]i»]0 enreumfeTence of the internal space, and thu« 
actually became a tree turned inside out'* It has sometimes 
been known to enclose the trunks of palms or other trees, 
and has then received the name of the wedded-hanian. A 
curious fact was coomiunicated to us by Dr. Wallich, which 
still further illustrates its singular propensity to propel a 
shoot into every accessible quarter. A banian-tree in the 
Botanic Garden ^t Calcutta had extended a branch across 
one of the walks, and in due time a support thrown out by the 
branch took root and grew into a trunk on the opposite side 
of the walk. The original branch, now the connecting me- 
dium between the two trunks, happening to decay, an order 
was given for its removal ; but it was ascertained that the 
offspring, finding the link between itself and its parent about 
to give way, hi^ actually begun to send forth a healthy 
shoot along the centre of the decayed and yielding sub- 
stance. It is hardly necessaiy to add that the order was 
rescinded, and the two trunks are again united by what in 
this case may be metaphorically termed reciprocal affection. 
On the banks of the Nerbudda is a celebrated banian-tree ; 
and though much of it has been swept away by high floods, 
what still remains is nei^ two thousand feet in circumfe- 
rence, measured round the principal stems ; the overhanging 
branches which have not yet thrown out supports cover a 
much larger space. The large trunks of this single tree 
amount to three hundred and fifty, and the smaller ones 
exceed three thousand. Each of these is constantly sending 
forth branches and hanging roots, to form other trunks, and 
become the parents of a future progeny. This tree is called 
eubbeer-burr by the Hindoos, in memory of a favourite saint, 
and has been known, in the march of an army, to shelter 
seven thousand men beneath its shade.* The leaves of this 
species are broadly ovate with a very long point, and, inde- 
pendent of the foot-stalk, not more than five or six inches 
in length ; the fruit very small, of a bright scarlet-colour 
when ripe, and said to afibrd sustenance to monkeys, squir- 
rels, and birds. Milton has admirably described the banian- 
tree in its principal phenomenon ; but if it was indeed, ag 
he makes it, the fig-tree of the book of Genesis, the leaves 
with which he invests it must have been larger in thos* 

* Fortes's Oriental Msmoirs. 
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dajs, to have serrod the parpoee of our fint panate, thatt 
the degenerate foliage which we now see. 

** BoooanMlPd be^ and both togetber went 
Into the thickest wood ; there soon they chose 
The fig-tree ; not that kind for fruit renown*d, 
But such as at this day to Indiana known, 
In Malabar or Deccan spreads hen arms, 
Branching so broad and long, that in the ground 
The bended twigs take root, and daughters grow 
About the mother-tree, a piUar'd shade, 
High overarch'd, and echoing walks between : 
There ofl the Indian herdsman, shunning heat, 
Shelters in cool, and tends his pasturing herds 
At loopholes cut through thickest shade : those toavee 
They gath^r'd, btoid as Amaaoniaa targe." 

BETUL1NBA. 

The northern parts of Hindostan have furnished Dr. 
Wallich with four new species of birch (BehUa), and one 
of the allied genus alder {Alnus). The bark of Betula acu- 
minala,* like that of B, pajn/raceoy or the canoe-birch of 
America, is applied to economical purposes by the natives. 
The epidermis, according to Dr. Wallich, is employed by 
the mountaineers for writing upon instead of paper. Large 
quantities are brought down into the plains for covering 
the inside of the loiig flexible tubes of the apparatus used 
for smoking tobacco, called hooka. The Sanscrit^ name for 
birch is bhoorja ; and Mr. Graves Hauffhton, oriental ex- 
aminer to the honourable East India Company, observes 
Dr. Wallich, '* is of opinion that the word bhoorja is the 
etymon of birch, and that it is one of the many proofs of the 
descent of the Saxon part of the EngUah language from the 
Sanscrita." 

EUPHORBIACB^. 

We have already mentioned that about three hundred 
species belonging to this family have been brought from 
India by Dr. Wallich, among which %re very many belong- 
ing to that difficult genus Phyllanthus, Various species of 
Cluytia are esteemed for their hard and durable wood of a 
red or pink colour. Roitlera tinctoria of Roxburgh yields 
a valuable die. It is a middle-sized tree growing in the 
mountainous parts of the Circars, havihg an erect trank, and 

* Plants Asiatiev Rariores, vol. ii. ub. 109.^ 
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producing racemes of capsules about the size of a cherry, 
each of which is covered with a quantity of red powder. 
This powder is carefully brushed off the ripe capsules, and 
constitutes a considerable branch of commerce from those 
parts of the Circars, being purchased by the merchants 
trading to Hydrabad and other interior parts of the peninsula. 
It is said to die sitk of a very beautiful, bright, and durabis 
orange or flame colour. The botanical reader will be awars 
that the genus RottUra of Roxburgh is not the RoUlera of 
Vahl. The former is supposed by some botanists not to be 
distinct from Treuna of lannsus. 

CIOKBLBJI. 

Swiettma fehrifuga. and chlaroxylon furnish excellent 
innber. The former is the redwood-tree of Goromandel, a 
▼ery large tree with a lofty, thick, and straight trunk. The 
wood is of a dull-red colour, remarkably hard and heavy, 
and used by the natives as the most durable kind they know 
for all tfie wood- work in their temples. S. chloroxylon is a 
native of the mountainous parts of the Circars, and is report- 
ed by Roxburgh to be of a deep-yellow colour, exceedingly 
close-grained, heav^, and durable, and to come nearer to 
boxwood than any other wood he had met wil^. 

AURANTIACE^. 

The orange tribe, so peculiarly Indian, is now, in regaid 
to the orange, the lemon, the lime, and the shaddock, dis- 
persed over tne rest of the tropics ; and althoufh these plants 
are the most interesting ones that belong to the family, they 
are too familiar to our readers to require that we should 
devote to them any portion of this limited article. We 
shall therefore, after saying a very few words respecting the 
orange-tree, proceed to notice two or three less-known 
plants. We can form no idea of the size and luxuriance 
which the orange-tree is capable of attaining by the speci- 
mens cultivated with so much attention in this northern 
climate. It is said that in Spain there are old orange-trees 
forming large timber. ** In the convent of St. Sabina at 
Rome Uiere is an orange-tree thirty-one feet high, which is 
said to be six hundred years old ; and at Nice, in 1769, there 
was a tree which generafly bore five or six thousand oranges, 
which was more than fifty feet high, with a trunk that t&» 

Vol. ni.— N 
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quired two men to embrace if* Lindley mentiom^ when 
■peaking of the productiveness of the orange-tree, that a 
single tree at St. Michael's has been known to produce 
20,000 oranges fit for packing, exclusively of the damaged 
fruit and the waste, which may be calculated at one-third 
more. ** The duty upon oranges is 68,000/. per annum, at 
the rate of two and sixpence for a package not exceeding 
five thousand cubic inches. Assuming the eubicai con- 
tents of an orange as ten inches, there are five hundred in 
each package ; and thus wis see that 272,000,000 of this 
fruit are annually imported, allowing about a dozen per 
annum to every individual of the population." t 

JEgle Marmelos is a pretty large tree in the mountainous 
parts of the Coromandel coast, producing a sort of berry of 
the size of a large apple, which is a wholesome, fragrant, 
and delicious fruit. Within this fhiit are from 10 to 16 
cells, containing, besides a few seeds, a great quantity of a 
Very tenacious transparent gluten, which may be drawn out 
in threads of one or two yards in length, and so fine as to 
be scarcely perceptible to the naked eye ; when dry it is hard 
and transparent. In the island of Ceylon a perfume is pre- 
pared from the rind. The wood-apple {Feronia elepkantum) 
18 another fruit, the pulp of which is universally eaten <m 
the Coromandel coast, according to Roxburgh, though Forbes 
says it is acid, full of seeds, and only eaten by the poorer 
natives. Externally it is circular, hard, and woody, and 
about the size of an orange, with the smell of a mellow ap- 
ple. The tree is a large beautiful evergreen, bearing at the 
same time blossoms and fruit, the latter of which hang at 
the extremity of long slender branches, that bend with their 
weight. The last plant of the orange family which we shall 
notice is Bergera Kcmigii, a smsdl tree growing in the 
mountainous parts of the Circars, but cultivated in gardens 
for the sake of the leaves. These are used both in a firesh 
and dried state for mixing with the curries of the natives^ 
of which they form a principal ingredient, and are to be 
found in every bazar. 

* Library of Entertaining Knowledge, on tlie aotkoiity of Riss^ vol. 

iLp. aao. 
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ANACAKDIACBJE. 

One of the moat interesting individaalt in this family is 
the MelanorrkcML tuitata, of which an excellent plate and 
ample account are given by our friend Dr. Wallich in the 
Planta Atiatica Rarioret, It is b^ enormous tree, with 
fine massy foliage, and splendid clusters of dark rose- 
coloured involucres, which at first sight looked like the blos- 
soms. Its known geographical range is from Munipur, in 
lad 25° north, long. 94° east, to Tavoy, in lat. 14°, long. 
97°. Every part of it abounds in a thick and viscid gray- 
ish-brown fluid, which turns black on exposure to the air. 
This fluid is collected in large quantities, and forms an 
admirable varnish, supposed to be the same made use of by 
the Chinese in their eastern and north-eastern provinces. 
There is also no doubt that it is the theeMaeej or varnish-tree 
of the Burmese. This, as well as some other Indian var- 
nishes, is dangerous to many constitutions, and produces 
painful and alarming effects.* 

Another large tree producing varnish is the Setnecarjnu 
Anacardium, or marking-nut-tree of commerce, a native of 
the mountainous parts of India. The seed of this tree is 
a nut resting on a fleshy receptacle, and furnished with two 
coats, between which is the black, corrosive, resinous juice 
from which the varnish is manufactured. The fruit, while 
green, is sometimes pounded into a pulp for birdlime ; and 
the acrid juice used externally to remove riieumatic pains, 
but it often produces inflammation. The fleshy receptacle 
of the seed is roasted in the ashes and eaten by the natives ; 
the taste is exceedingly like that of roasted apples. 

PIPBRACtiB. 

The betel-leaf, familiar hy name at least to the general 
reader, is a species of pepper, the Piper betel of Linnsus. 
It is highly esteemed by the natives of India, and cultivated 
in most of'^the provinces, but especially in Guzerat. It is 
a beautiful climber, and yields, afVer its fourth season, an 
ahandant supply of leaves for six or seven year«. 

* Plants Asiatice Rariorei, vol. 1. p. 9.—S«e also, for an account of 
the poisonoDB qualities of vegetable vamisbes, Brewster** Journal of 
Science, vol. viiL p. 96 and 100. 
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SAPOTtA. 

In several trees of this family we find a singular snb8ti« 
tate for an animal product. The m&bwah-tree, or Indian 
batter-tree {Bas»ia butyracea), the oil or illeepei-tree 
{Biusia longifolia\ and the shea-tree or butter^tree of 
Africa, probably also a species of Basaia^ are among the 
nomber. The m&hwab-tree is the most remarkable one 
in India ; it is about the size of an Enfflish oak, according 
to Forbes, but with a beautiful large shmins foliage. The 
flowers are produced in full clusters at Uie en^s of the 
smaller branches, and look exactly like berries ; the true 
fruit, however, resembles a walnut, the olive-shaped se^s 
of whieh are replete with a thick oil, which is used as a 
substitute for ghee. To obtain the oil, the kernels are 
bruised to the consistence of thick cream, and then sub- 
mitted to pressure. The oil or fat becomes immediately 
of the consistence of hog*s lard, and is of a delicate white 
colour. The flowers are equally prized, for when dried in 
the sun they have been compared to Malaga raisins, both 
in flavour and appearance. They are eaten in fact in va- 
rious ways, — as a preserved fruit, as an ingredient in cur- 
ries and other dishes, or even in their fresh state. A good 
tree will produce in one season nearly three hiindfed-weigfat 
of flowers. Their greatest consumption, however, is in 
the distillation of a kind of spirit, which goes by the name 
of m&hwah-arrack, and is so cheap that an Englbh pint 
may be had for one jncey about the value of a halfpenny. 

The oil expressed from the fruit of Btisna Umgifolia is 
constantly used by the common people instead of ghee and 
cocoanut oil. The flowers are also collected for food, as 
in the preceding species, and almost every part of the plant 
put to some use. It is said that owls, squirrels, lizards, 
dogs, and jackals eat the flowers, and that the latter some- 
times become mad by partaking too freely of them.* Both 
these plants must yield to the butter-tree.of Africa. " The 
kernel," says Park, " is enveloped in a sweet pulp, Under 
a thin green rind ; and the butter produced from it, besides 
the advantage of its keephig the whole year without salt, is 
whiter, firmer, and to my palate of a richer flavour than 
the best butter I ever tasted made from cow^s milk. The 

* Asiatic Researches, toL viii. p. 480. 
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tfTOwth and preparation of this commodity seem to be among 
me first objects of African industry in this and the neigh- 
bouring states.*** It is called shea toulou, or tree-butter. 

VALBRIAMIE^. 

The spikenard of the ancients, about which there has 
been much learned controversy, has been at length satis- 
factorily referred by Sir William Jones to a species of vale- 
rian, named by the Hindoos jatamangi, and which he there- 
fore calls Valeriana Jatamansi {Nardoslackys Jatamansty 
B. C.)* It abounds in the most remote and hilly parts of 
India, such as Nepaul, Morang, &c., near which Ptolemy 
fixes its native soil. The part of the plant known more 
particularly under the name of spikenard, or Indian nard 
of commerce, is a mass or series of numerous sheaths aris- 
ing from the top of the root, and enveloping the lower part 
of the stem for the space of five or six inches ; the outer 
ones "fibrous, — the inner ones membranaceous, — and the 
whole bearing considerable resemblance to an ermine's tail. 
It ts carried over the desert to Aleppo, where it is used in 
substance mixed with other perfumes, and worn in small 
bags or in the form of essence, and kept in little boxei or 
phials like attar of roses. As a perfume its use is of very 
remote antiquity, being alluded to several times in the Holy 
Scriptures, particularly in the Song of Solomon, iv. 13, 14 : — 

*' Thy idanta are an orchard of pomegranates, with pleasant fruits ; 
camphire with spikenard. 

** Spikenard and saffVon ; calamus and cinnamon, with all trees ef 
flrankincenae ; myrrti and aloes, with ail the chief spices." 

Considerable quantities of jatamansi are brought in car- 
avans from Bootan ; but living plants cannot be exported 
withoat a license from the sovereign.! 

C1NCR0N4CBJB. 

A very numerous order, in which at least five hundred 
species are now known to be Indian. The beautiful gar- 
denias are found here, so much prized for their delightful 
fragrance; Gardenia dmmetorum produces a fruit like a 
4Rnall yellow apple, which, when bruised and thrown into 

♦ Payk*8 Travels in Aftica, p. 802. 

t AaiatlsX8searokes,vol.U.aiHlvol.iv.p.4IS,wtibapiatSr 
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tanki, intoxicatet the fish, and in the hot seaeon destroy! 
them ; but in the cold season they are said to recover. 

One of the most elegant among Indian trees is Nauclea 
orientalis. The flowers are capitate, and deck the charm- 
ingly-verdant foliage with, as it were, thousands of little 
globes of golden flowers. They have an odour very agree- 
able in the open air, which Sir William Jones says the an- 
cient Indians compared to the scent of new wine ; and hence 
they call the plant Halipriyoj or Moved by Halim, that is, 
by the third Rluna, who was evidently the Bacchus of India.* 
The leaves of CarUkium panoijlorum^ a common scraggy 
thorny bush» are universally eaten in curries. 

LORANTHI^. 

Bleven species of thai most remarkable genus mistletoe 
{Vucum) are in the East India Company's collection ; and 
it is a circumstance deserving of notice, that, according to 
Sir William Jones, the Viscum of the oak (he does not 
specify any species) is named vandoy the vatidaca or oak 
being held sacred.t It has always been our opinion that 
the firitish mistletoe was not held sacred by the druids, ex- 
cept when it wa^i found growing upon the oak ; and hence 
the association between the mistletoe and the oak. Perhaps 
the fact that it was hardly ever discovered in this situation 
gave rise to the superstition ; for it is certain that it is an 
exceedingly rare event in this country to find it growing 
upon the oak, even in districts where it is a nuisance upon 
apple, thorn, and other trees. 

APOCTNIJB. 

Stryckn^ potatorum will be known to some of our 
readers as the clearing-nut of India. It is rather a scarce, 
moderate-sized tree, growing mostly in mountainous dis« 
tricts, and producing a shining black berry about the size 
of a black currant. The peculiar purpose to which they 
are applied is thus described by Dr. Roxburgh : — ** The 
ripe seeds are dried, and sold in every market to clear 
muddy water. The natives never drink clear well-water if 
they can get pond or river-water, which is always more or 
ess impure according to circumstances. One of the seeds, • 

* JMatie Rssssrelieft, vol. tv. f JMT. 
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or nuts, as the j are generally caUed, ia mbbed Tery hard 
foi a minute or two round the inside of the vessel contain. 
ing the watert which is generally an unglazed earthen one, 
az^ the water left to settle ; in a very short time the impu« 
rities fall to the bottom, leaving the water clear, and, so 
^ as I have been able to learn, perfectly wholesom^."* 
The fruit of another Apocyneous plant (Carista Caran^ 
ddu), resembling a black middle-sized plum, is said to ma^ 
a pickle superior even to that of the mango. Urceola elaa* 
tka, or the elastic gum-vine, is a plant of thi» order, which 
yields a viscid milky juice possessing the properties of ca- 
outchouc. It is an extensive climber, two hundred yards or 
more in length, winding among the branches of the loftiest 
trees, an^ rising aliove them into the open air. The milk, 
when exposed to the atmosphere, becomes solid ; and by 
means of it Mr. Howison succeeded in rendering cloth 
waterproof, and suggested that it might be applied to 
the making of hats, great-coats, tents, coverings for cap* 
riages, &c. The plant grows in Sumatra also, and Dr. 
Roxburgh believes that the Chinese make their elastic 
rings firmu its juice. 

One of the largest Indian trees, and one of the most val- 
uable for its excellent timber, is referred to this family, — th« 
teak {Teetona grandis). The trunk is erect, lofty, and 
of an enormous size, the leaves above twenty inches long 
and a feot or more in width, the flowers small, white, anS 
fragrant, and collected into very, large puiicles. It is a 
native of various .parts of India, and was introduced into 
Bengal by Lord Comwallis and Colcmel Kydd. 

Long experience has proved the wood of this tree to be 
the most useful timber in Asia. It is light, easily worked, 
and at the same time strong and durable. For ship-building 
it is considered equal to oak, and many of the yessels trad- 
ing between this country and India are constructed of it. 
That which grows near the banks of the Godavery is beaoi- 
tifuUy veined, closer in the grain, and heavier. 

* Plama of Coitwinnial ■ 
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ASPHODBLIiB. 

Very few examples of this familj occur in India, and of 
those we shall only speak of the bowstring-hemp {8mu§» 
tiera Zeylamca\ which Dr. Roxburgh thought might be 
cultivated to great advanta^ for the sake of its fibre. It is 
a plimt with one to fpur radical semi-cylindrical leaves, one 
to four feet long, with the flowers produced on a scape about 
two feet in height. The leaves contain a number of very 
strong white fibres, from which the natives manufacture 
their best bowstrings. Roxburgh obtained from eighty 
pounds of the fresh leaves one pound of clean dry fibres, 
and from half the quantity of better leaves, in a second 
experiment, the same weight of fibre ; and this quantity 
might be produced on three square yards of ground. ** I 
am inclined to think,'* says the same naturalist, *< that the 
fine line called china-grass, which is employed for fishing- 
lines, fiddlestrings, and other purposes, is made from these 
fibres." 

PALMJB. 

On some of the Indian species of this magnificent tribe 
we have already made some observations ; but they form 
too important a feature in the vegetation of the country, and 
are too extensively useful to mankind, not to demand a more 
particular notice. The fhiit of the Artca catechu is the 
celebrated bet^l-nut, esteemed, both for its narcotic qualities 
and as a fine preservative of the teeth and gums, by the 
inhabitants of the East. It resembles a large nutmeg 
enclosed in a thick membranaceous covering : when used it 
is cut into small pieces, and eaten with the pungent leaf of 
Piper betely spread over with chunam or dehcate shell- 
lime. The palmyra-tree {Borassus Jiahelliformis), for- 
merly alluded to as one of the largest Indian palms, is not 
only a splendid but a most useful plant. The fruit forms 
an article of food in various states of preparation, and 
abundance of toddy^ or palm-wine, is obtained by dividing 
the young spadix or branched receptacle of the fructifica- 
tion, and collecting th^ juice which flows from the wounded 
part. In old trees the wood, or that part which consti- 
tutes the shell or circumference of the trunk, is of singular 
hardness and durability, and is much employed for the mak- 
ing of nfters for rooft» &c The contie is compoaed onlj 
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of a'coarse spongy fhrinaceous sort of pith. '>^th the leaves 
the natives thatch their houses and construct baskets, and 
thej are commonly used as a substitute for paper, being 
written on, or rather engraved, with an iron-pointed instru- 
ment. 

In the peninsula occurs a dwarf species of date-palov 
named Phtznix farinif era by Roxburgh, but little known to 
botanists in general. It appears to be found chiA% on 
sandy lands at a small distance from the sea. The trunk is 
only one, or at most two feet high, and so entirely enveloped 
in the leaves, which are a good deal like those of the com- 
mon date-palm {Phcenix diush/lifera)t that the whole appears 
like a large round bush. Baskets are constructed of the 
leaflets, and a great quantity of farinaceous substance is 
obtained from the centre of the stem, which in times of 
scarcity has frequently supplied the poor people with food. 
It is, however, less nutritious and palatable than common 
sago. 

The cocoanut (Cocos rmcifera) is of all palms most de- 
servedly valued as one of the greatest of the many bless- 
ings showered down by a bountiful Providence upon the in- 
habitants of a tropical climate. It is a common saying 
that the cocoanut-tree has ninety-nine uses, and that the 
hundredth cannot be discovered. The limits prescribed to 
this article will only permit us to deteribe its general ap* 
pearance, and give a brief outline of the purposes to which 
the various parts are applied. This palm is from sixty to a 
hundred feet in height, and one to two feet in diameter : at 
the top it is crowned with a magnificent tuft of leaves, each 
about fourteen feet in length, and resembling an enormous 
feather. It rejoices to ffrow in the moist low grounds that 
border the seacoast, or that form the neighbouring islands. 
Nothing can be more beautiful than these cocoa-groves. 
The bare trunks rise like columns to a vast height, and the 
regular foliage arching their summits carries ihe eye along 
the vistas, as it were, of a boundless gothic edifice. It is a 
very prolific tree ; flowers are put forth every four or five 
weeks, and thus flowers and fruit are generally to be seen 
at the same time. Of the roots are constructed baskets ; 
of the hollowed trunk drums, pipes for aqueducts, &c. The 
reticulated substance at the base of each leaf, besides serv- 
ing fat infiuits* cradles, is manufactured into coane aadL- 



154 BOTANT OF INDU. 

cloth. Tlie terminal bud is accounted a delicacy for the 
table. Tbe leaves are employed for thatching buiklinga, for 
makinff baskets, fences, and torches, besides furnishing the 
chief diet in Cej^lon of the tame elephants : in a young 
state they are transparent, and are made into lanterns by 
the Geylonese. The woody ribs of the leaflets are formed 
into a kind of basket-work for catching fish, and into the 
brushes and brooms used for domestic purposes. Good pot- 
ash is yielded by the ashes, and the latter is used instead of 
soap by the native washermen of Ceylon. From the unex- 
panded flower is procured the sweet juice, which is con- 
verted into a pleasant wine celebrated by one of our poets :'— > 

** PurelctaM amid these orchards of the san, 
Where bif b palinettoes lilt their eratefbl shade 
Give me to drain the cocoa's milky bowl, 
And fVom tbe palm to draw its freshening wine; 
More bounteous far than all (he frantic Juice 
Which Bacchus pours." 

The same fluid is unfortunately distilled into arrack; and 
frantic indeed and melancholy are the effects which spring 
from the intoxicating draught, from whatever source it be 
obtained ! Even the juice of this fertile tree the wayward 
mgenuity of man has converted from a blessing into a curse. 
The spirit is manufactured in such large quantities in Cey* 
Ion, that it is sold for a trifle, and is productive of all the 
unhappy consequences which invariably follow its use as a 
common beverage. From palm-juice is likewise prepared 
in great abundance a coarse kind of sugar called jaggt^* 
The value of the fruit of this tree, the well-known cocoa- 
nut, can only be fuUy appreciated in the countries that pro- 
duce it. As an article of food it is inestimable. The fibrous 
covering is an admirable substitute for hemp, and is largely 
manufactured into cozV, — a substance peculiarly well adapted 
for the cordage of vessels. When the Dutch were in pos- 
session of Ceylon, they made annually, according to Mr. 
Marshall, 3,000,000 lbs. weight of coir. A vast quantity 
of oil is expressed from tbe kernel, the excellent quality and 
commercial value of which are known to every one* 

ORAMINIJB. 

It is in tropical countries that the tribe of grasses atiaine 
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itf Qtmoft development in regard to size. Accoitomed to 
behold them in cold and temperate regions, forming the ver- 
dant carpet that stretches far and wide over our hilly pas- 
tures and fertile meadows, or at most contemplating our 
fields of waving corn, or the reeds which fringe the borders 
of our streams, we can hardly imagine individuals of the 
same family emulating the stature of the trees of the forest, 
and constituting an equally imposing feature in the pano- 
rama of a living landscape. Such, however, is the bamboo 
(Bambv^a), whose name is derived, as we are informed by 
Dr. Wallich, from the Hindoo word veangsa, pronounced 
bungsoy signifying a femily or tribe, — for the bamboo grows 
many together, or in an associated manner. The bamboo 
is api^ied to a great variety of purposes, and nop* int is 
more useful where a union of strength and lightnesu is re- 
quired. In building it is so generally employed, that the 
houses of the inferior classes in India are almost exclusively 
constructed of it. It is adapted to the formation of bridges, 
masts for boats, and almost every article of domestic furni- 
ture. Beddinff and sacking, and even cordage, are manu- 
fiictiired from it. It is the common fence for gardens and 
fields, and palanquins and light carriages are principally 
composed of it. The hollow stems serve for water-pipes, 
and in military operations it has often been resorted to for 
the construction of screens. Finally, according to Barrow, 
the Chinese find the bamboo invaluable for keeping the 
whole empire in due subordination, through the mediOhi of 
incessant bastmading. We shall now proceed to notice 
briefly the different kinds of bamboo that are most valued 
for their useful properties. The most common one is the 
Bambiua arwndinacea : — this produces from ten to one hun- 
dred stems from the same root, and after continuing straight 
for fifteen or twenty feet begins to bend gently to one side. 
It bears innumerable branches, the joints of which are fur- 
nished with double or triple thorns. It is in the cavities of 
the joints of this species in particular that the .curious sub- 
stance called iabasheer is found, though it is not improbable 
that it may exist in most of the others likewise. This sub- 
stance is named vedroopaloo (milk of bamboo) by the Telin- 
gas, and mungU upoo (salt of bamboo) by the Tamuls. Me- 
dicinal virtues are attributed to it, and it is mentioned in the 
Sanscrit works on medidnay fodi as the BkM€ P^dutt and 
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Jtaja Nighani.* Dr. Tamer has ihown it to consist of 
'* lilica, containinff a minute qaantity of lime and yegetable 
matter." In Malabar this kind of bamboo is formed into 
an arcb, by training it, while growing, over an iron frame, 
to the shape required for supporting the canopies of palan- 
quins. Finely-arched specimens have been known to bring 
five or six hundred rupees. Bambusa siricta is a smaller 
species, considerably more straight in the stem, and with a 
smaller cfivity ; on which accounts it is better adapted to 
some purposes, and the natives always select it for making 
shafts to their spears. Bambusa spinosa is in request for 
scaffolding and wicker-work. Bambusa baccifera,-f a tall 
and very carious species, having for fructification a large 
pendulous one-seeded berry, is a native of the Chittagong 
mountains, and used in that country for all building par- 
poses. It is said to be a foot in diameter at the base, from 
fifty to seventy feet in height, bare of branches except near 
the extremity, and so beautifully straight as' to be without 
the least flexure or inequality of surface. According to M. 
Pierard*s account, in Roxburgh's Plants of Coromandel, it 
yields more or less tabasheer ; " sometimes, it is said, 4he 
cavity between the joints is nearly filled with this substance, 
which the people caU chwmah (lime)." There is another 
species which grows on the Martaban coast, having the 
stem about twelve inches in diameter, and a hundred feet in 
height : this appears to be undescribed. 

All the species of bamboo are at first tender and succu- 
lent ; they grow with amazing rapidity, but they are oflen 
many years befi)re they produce flower and seed. This pri- 
mary object being once accomplished, they die, and are suc- 
ceeded by a new generation. 

The sugar-cane (Sacchtuum officinarum) was known in 
the East at a very early period ; but it is cultivated to a 
very small extent with a view to the making of sugar. TIm 
cane is still in request, being cat into small pieces, and sold 
like fruit in the bazars. 

Several plants of this family are cultivated in India, in 
the same manner as com is with us ; of these the principal 
are Oryza saliva (common rice). Sorghum vulgart^ Penniss* 

* Dr. Wilson, In Brewster's JoorAal of Science, vol. vlJI. p. 90S. 
f BosborgbliPaBU or Onraiuuidel, vd. liL p. 18, C SA3. 
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ium typhoideumt Eletinne corscana, Paspalum scrobiadatumf 
Panicum miliaceutn, 

Poa cynosuraidest another species of grass, called ciWha 
and darbha by the natives, is held in peculiar favour by 
them, — so much so, that, according to Sir William Jones, 
" every law-book, and almost every poem in Sanscrit, con- 
tains frequent allusions to the hoUness of this plant ; and 
in the fourth Vida we have the following address to it at the 
close of a terrible incantation : — * Thee, O Darbha, the 
learned proclaim a divinity, not subject to age or death ; 
thee they call the armour of India, the preserver of regions, 
the destroyer of enemies ; a gem that gives increase to the 
field. At the time when the ocean resounded, when the 
clouds murmured, and lightnings flashed, then was Darbha 
produced, pure as a drop 6f fine gold !* Some of the leaves 
taper to a most acute evanescent point ; whence the pundits 
ofiep say of a very sharp-minded man, that his intellects 
are acute as the point of ctis^a leaf."* 

In regard to the Filices and families of the acotvledonous 
class, little has hitherto been done tp elucidate the Indian 
flora. We are, however, in possession of materials, which 
will, to a certain extent, supply this desideratum. It has 
already betfn stated that the collection in the East India 
Company*8 Museum' contains between four and five hundred 
species t)f fern. Some of these have been represented and 
described in the leones Filicum^ by Hooker and Greville, 
and the publication of the remainder will be undertaken by 
the same gentlemen at no distant period. We have re- 
ceived from Dr. Wallich many interesting mosses and he' 
fotica^ some of which have already been given to the 
world in Dr. Hooker's Musci Exotici ; and by Dr. Wight 
we have already been put in possession of about oi)e hun- 
dred species oi Alg<E^ Of the Indian Fungi very little is 
known, and but few species have reached us. The natives 
hold the m ** in such detestation, that Yamciy a legislator, 
supposed now to be the judge of departed spirits, declares 
that * those who eat mushrooms, whether springing from 
the ground or growing on a tree, are fully equal in guilt to 
the slayers of Bramins, and the most despicable of all 
deadly sinners.' "t 

* JUb^JleMMi^Mf,^. iv. ]). S53. \mi.y<A. |v.p.Sll 
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CLIMATE, 
GEOLOGY, AND MINERALOGY. 

CHAPTER VIII. 

Climate. 

Himmtleta Reg ion->Mld<11,e Indit— Peniniralar IndfB-Height of the T^ind 
in the PeniDsola— Meteorology— 1. Changes in the Fresnure of ibe 
Aimocphere ; 2. CoinpoeiUon of the Atntoephere ; 3. BffectR of Moan- 
tain Air ; 4. Temperature of the Atmosphere ; 5. Making of Ice ia 
India; 0. Snow-liiie; 7. Height of the Snow-line in the Himmalebs ; 
8. Evaiioration ; 9. Humidity of the Aimosphere; 10. Dew; II. 
Rain; 13. Monsoons; IS. Hail; 14. Palling Stars and Meteoric 
Stones ; 15. Mirage; 16 Black Colour of the Sky over the Hlmmap 
lehs; 17. Zodiacal Light ; 18. MiasmaU; 10. CliiAatej 30. Sanitary 
I>ep4ts— Table of Comparative Temperatures. 

In ihe view we are now about to take of it, India may 
be coneider^ as formed of tbree grand divisions, viz. — 
I. Tbe Himmaleh. 2. The belt of flat country extending 
from the Indus to the Brahmapoutra, which may be distin- 
guish^ by the name of Middle India, 3. The region 
which constitutes Peninsular India* 

1 . Himmaleh or Alpine Region, — The central and interior 
region of Asia, which forms neither an immense cluster of 
mountain chains nor a continued table-land, is crossed from 
east to west by four grand systems of mountains, which 
have manifestly influenced the movements of the population ; 
these are the Altai, which is terminated on the west by the 
mountains of Kirghiz, the Teen-shan, the Kwan-lun, and 
the Himmaleh chain. Between the Altai and ihe Teen- 
shan are placed Zungaria and the basin of the Ele ; be- 
tween Teen-shan and the Kwan-lun, Little or rather Upper 
Bucharia, or Cashgar, Yarkand, Khoten, the great desert 
Gobi (or Cha-mo), Toorfiin, Khamii (Hami), and Tangoui, 
that if, tbe Northern Tangout of tbe CImami iii^adi i^ 
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not be confounded with Thibet or Sefan ; lastly, between 
the Kwan*4an and the Himmaleh, Eastern and Western 
Thibet, where Lassa and Ladak are situated. The Him- 
maleh system, the only one which at present particularly 
interests us, separates the valleys of Cashmere, Nepaui, 
and Bootan from Thibet. To the west it stretches by 
Javaher to 26,420 feet; to the east by Dhwalagiri to 
27,000 feet above the level of the sea. It ranges generally 
from north-west to south-east, and consequently is not par- 
allel with the Kwan-lun ; it approaches it so nearly in the 
meridian of Attok Itnd Jellalabad, that between Cabul, 
Cashmere, Ladak, and Badakshan, the Himmaleh seems to 
form a single group of mountain chains with the Hindoo- 
kho and I'sung-ling. 

In those parts of the Himmaleh that form the northern 
boundary of India are situated some ef the highest moun- 
tains in the world. Of these the most elevated summit at 
present known is Dhwalagiri, or White Mountain, already 
mentioned. The following are other heights, as deter- 
mined by Webb : — 

raet 

Aumralree 85.500 

8eCf hur, or tbe White Tower, north of Nepaul .S5,S01 

A mountain, nuppoaed to be Dhaibun, iibove Catmandoo, in the 
direction ofCala Bhairava, 30,000 feet above the Valley of Ne- 
paul, and above the aea 94,GS5 

Another mountain near it, 18,662 feet above the Valley of NepanI, 

above the tea SS^Of 

A third, In ita vicinity, 18,492 feet, alK)ve «he aea. 2S,0SS 

A peak, named St. George, was estimated by Hodfsoa tl )2,M0 

Mountain Region. — ^Interposed between the Alpine and 
PestiUniial Regions of India is the richest mountain land 
in the world, — the beautiful girdle of Assam, Bootan, Ne- 
paul, 8erinagur, Cashmere, and Peshawer. These de- 
lightful regions range in altitude upwards of IQOH feet above 
the level of the sea, rising with a steep ascent from the 
plains of the low country. According to Rennel the south- 
ernmost of the Bootan mountains attain nearly a mile and 
a half of almost %perpendicular height, in a horizontal 
distance of fifteen miles ; and from the summit the traveller 
looks back with wonder on the extensive prospect of the 
plains beneath. When the great range changes to a 
westerly direction, near the upper part of the Ganges and 
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Indus, the lower mountains are separated firom it bj a wide 
interval occupied by the lofty valley of Cashmere ; and to 
the south and south-west is a mountainous country, which 
on the north bounds the Punjaub or country i>f the five 
rivers. When in December Turner returned from Thibet, 
then covered with ice and snow, in Bootan every thin^ was 
green, and the trees were loaded with apples and oranges,-— 
80 great is the difference of climate. Notwithstanding 
this, the summer temperature of Tassisudon in Bootan re- 
sembles that of the winter of Bengal, and the Bootan winter 
is too severe for the rajahs, who descend and spend that 
season in the warmer Chickacotta. The Bengtlese clothe 
themselves in silk and muslin ; the Bootanese in wool ; 
the Thibetians in wool and fur ; and not less characteristic 
is the contrast between the fbeUe Hindoo in Bengal and 
the Herculean Bootanese, or the active, abstemious Thibe- 
tian. The Hindoo, accustomed to the moist and sultry at- 
mosphere of Bengal, cannot exist in the cold and dry 
alpine air of Thib^ and conversely the Thibetian cannot 
live in the sultry India. 

PesiilenHal Repon* — A zone of unequal breadth, of a 
peculiar nature, lies between the northerly mountainoua and 
hilly boundary of India and the low codntry. It extends 
from the frontiers of Assam almost uninterruptedly to the 
banks of the Ganges and Jumna, at Hurdwar and Serinagur. 
It is thirty miles broad on the Bootan frontier, and here, as 
elsewhere, is filled with swamps, and covered with a dense 
and luxuriant vegetation. It forms the natural boundary 
between Bengal and Assam, Bootan and Nepaul. None 
of the neigh^uring nations have been able to obtain an 
ascendency in this melancholy region ; for man flies its 
marshes, which are inhabited principally by amphibious and 
other ofTeilsive creatures ; and where the woods penetrate 
among the lower hills, numerous herds of elephants range 
from Assam to Hurdwar. The exhalations arising from 
the multitude of springs which the vicinity of the mountains 
produces are collected and confined by those almost imper- 
vious woods, and generate- an atmosphere through which 
no traveller ever passed with impunity. Its effects were 
fatal to Captain Jones, and to a great part of his troops, in 
177J. 
Oottre ^Region, — The pestilential region is not without 
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Ihhftbit&titi, though its influence has wholly debased in them 
the form, the ^ size, and the strenj^th of human creatures. 
Here the disease named goitre prevails. From Kunepoor 
towards Bootan it is estimated that every siith man has a 
crop or swelling. It occurs also in Lower Bootan ; but 
Turner saw nothing of the kind in Thibet. The inhabitants 
of Assam are visitMl with great gottres, and also the people 
of the yalleys of Serinagur and those that dwell near the 
open fand of Kemaoon. This disease, conjoined with 
cretinism, prevails throughout the whole zone, from the 
borders of Assam, in 27^ north lal. and 110° east long., to 
Burdwar on the Ganges, in Rohilcund, in 80° north lat. 
and 78^ east long., in those districts bounded on the south 
by Bijnee, Cooch-Bahar, Rungpoor, Dinagepoor, Pumea, 
Tirlioot, Bettiah, and the northern bounclary of Oude 
through Goeracpore, Baraitsch, Pillibeat, and on the fron- 
tier of Rohilcund, through Hurdwar. It extends farther to 
the westward : Forster met with it on his mountain journey 
from the Jamboo pass towards Cashmere. Appearances of 
the same kind occur on the southern border of the Gobi 
above Pekin, in the Kolla and Magaza in Africa, in the 
marshy woods of Simbani, in the land of the Mandingoes, 
in the southern acclivity of the Alps, dbc, as well in Siose 
places where snow-water is wanting as where it is met 
with, — a fact in opposition to that opinion which ascribes 
tbe goitre disease to the bad qualities of the snow-water. 

2. Middle India, — This great comparatively flat region, 
the richest and most productive part of our eastern empire, 
comprehends, 1. The great tract watered by the Ganges. 
2. The tract watered by the Indus. 3. The intermediate 
desert. 

As this division of India is noticed in a preceding volume 
of this work we need not enter into further details, but 
merely remark that the alluvial tract from Hurdwar to the 
mouth of the Ganges may, according to Hindoo speculators, 
fbrmerly have been occupied by the sea, — thus giving to 
the peninsular part of India an insular form ; and that the 
desert, which in many of its characters resembles strongly 
the African and Arabian sandy plains, is the eastern por 
tion of the vast series of deserts which stretch from the 
WMtem boandaiy of the great Sahara in Afidca acrott the 

02 
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whole of that continent, Arabia, part of Persia, to the weal 
aide of the Indus. 

3. PenirumUr India,^^The peninsula of India, which i» 
totally unconnected with the Himmaleh range, is bounded 
by the waters of the ocean and the plains of Central or 
Middle India, and forms, as it were, a world for itself. It 
is bounded on the north by a mountainous, hilly, and table* 
shaped country, which includes the mountains extending 
from the Oulf of Cutch on the west to the Bay of Bengal 
on the east, viz. — those of Guzei^t, Malwah, Candeish, 
and Gundwana. We also, in a geological view, include in 
this region the mountainous and hilly ranges stretching 
around the great western desert as far as the neighbourhood 
of Oodipoor, Ajtnere, Jyepore, to Delhi. On the south- 
west and south-east it is bounded by the Indian Ocean and 
the Bay of Bengal. 

The Ghauts enclose the main body of the peninsula, 
which consists of table-lands and mountains and hills, ele- 
vated from 2000 to 4000 feet above the sea. The ranges 
of the Ghauts join on the north side of the great pass or 
gap of Coimbetoor, first made known during the military 
9xcursion of Colonel Fullerton. This striking pass is 
about sixteen miles wide. It is well known that ship* 
navigating the Malabar coast during the north-east mon- 
soon commonly experience a stronger gale in the neigh- 
bourhood of Paniani than elsewhere ; and this opening in 
the Ghauts appears to be the cause of this effect, ft is 
also said that the lower part of the Coimbetoor country 
partakes of the rainy or soulh-west monsoon of the Malabar 
coast, which may be referred to the same cause. We re- 
gret we have not been able to find any statements in regard 
to the height of this pass above the Coromandel and Klala- 
bar countries. 

From the so^ith side of the gap the Ghaut range con- 
tinues onward in a southerly direction to Cape Comorin, 
where it terminates. The land at its extremity is low and 
flat, covered with trees, and not visible from the deck more 
than four or five leagues ; but about half a mile inland is 
the mountain of Komari, the termination of the Ghauts, 
rising to a height of nearly 4000 feet. From this moun- 
tain uie southern Extremity of India takes its name ; its po- 
sition is lat. 8° 4' north, long. TT' 45' east t)aniel says it is 
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quite smooth, and yerdant to the very lommit. Near the 
mse boTsts forth a mnffnificent cataract. 

Country below the (xhatUs. — On both sides of the penin- 
sula, interposed between the foot of the mountains and 
the coast, there is a tract named Payeenghaut, or below 
the Ghauts ; that above th^a^ ranges being named Bala- 
gltaut, or above the Ghauts. The country below the 
■Ghauts is composed of hilly and low and flat country, va- 
rying in breadth from a few miles to eighty or ninety. 

Height of the Land in the Peninsula, — The following de- 
terminations of heights we owe to Captain Cullen of the 
Madras artillery : — * 

Without tukmg into account those habitable but confined 
tracts in the Nhilgerry bills, which are from 6000 to 7000 
feet, and those on the Shervaiy>y or Salem hills, from 4000 
•to 5000 feet above the level of the sea, the table-land of 
Mysore presents the most elevated surface of the peninsula. 
The highest part of this table-land includes the stations 
•of Bangalore, Nundidroog, Collar, and Oossoor, forming an 
4irea of sixty miles by fifty, and presenting a mean altitude 
of about 3000 feet. There is a rapid fall thence on every 
•(ride ; and the mean height of this belt may be stated at 
■vbout 2400 feet. The valley of Seringapatam, including 
the town of Mysore, is also about the same height. 

Trichinopoly, the capital of the southern division, is only 
•about 250 feet above the sea ; but the ground rises to the 
.Bouthward, attaining at one point the height of 800 feet ; 
so that, if a line be drawn by Madura and Palamcotta to 
Cape Comorin, it would give a mean altitude of between 
400 and 500 feet. The country in this quarter has a 
gradual rise from the eastern shore to the westward, 
where it it bounded by th6 great Xr&vsmcore chain of moun- 
tains. 

Thete is, indeed, a very remarkable ascent observable 
throughout almost the whole of the peninsula south of 

* In Mr. Bablngton*8 paper In the 5th volume of the Geological So- 
•cletv's Transactions, the height of one peak, BonaRson hill, is said to be 
7000 feet i.bove the aea ; andin a description of the Nhilgerry region by 
Dr. Smith Toung, the peak of Dodapet, situated between 11® and \SP 
loorth lat and 750 east long., is aald to rise to an elevation of 8700 fbtl. 
It is much to be regretted thai we have so few published repons of 
lieights, by actual geometrical or barometrical measurements, of the 
4pnncipal sammiu In the peainsnla. 
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Berar, from the eautern shore to the great Western Gh«it9 ; 
and one need only cast his eye on the map to perceive this 
by the course of the rivers, which uniformly take an easterly 
direction, and fall into the Bay of Bengal. The country 
from Madras by Arcot towards the bottom of the Pedanaig- 
droog pass rises gradually to between 800 and 900 feet 
al>ove the sea ; and a similar slope may be considered to 
obtain for sixty or seventy miles southward of Madras, and 
for 130 or 140 miles north of it. The* western coast is, 
however, more hilly, and is covered with jungles or forests 
from the sea to the Western Ghauts. The mean height of 
the provinces of Malabar and Canara may be e^ioiated at 
about 200 feet above the sea. 

The Ceded Districts adjoining the Mysore territories 4m 
the north partake of the general slope which has been no- 
ticed. Bellary the capitil, lying nearly in the centre of 
the province, is about 1600 feet above the sea, and the rise 
continues westward till it attains the elevation of 2500 feet. 
Belgaum in the Doab, situated at this height, is nearly th« 
highest part of that province. 

The average height of the province of Hydrdbad, including' 
an area of nearly the same magnitude as the Mysore table- 
land, is about 1900 feet above the sea ; the city of Hydra- 
bad lies low, near the northern edge of this area. Th* 
slope to the east and the north-w^st from this elevated tract 
is rapid ; that to the north is much more gradual ; the spac* 
to ihe south, between it and the ceded districts, compre- 
hendinff the bed of the Kistna, is from 1100 to 1300 feef 
above the sea. 

The elevation of Bangalore and Hydrabad thus interrapti 
the general slope of the peninsula. The country rouml 
Jaulna is from 1600 to 1800 feet above the sea, and the 
general ascent from east to west is here very distinctly 
marked. Poonah, situated very near the Western Ghauts, 
is believed to be 2500 feet, or nearly so, above the sea. 

The flat open plains of Nagpore seem to indicate their 
approach to the alluvial districts of the Ganges ; for at the 
Tery base of the peninsula, and at a distance of 400 mile* 
from either the eastern or western sea, they attain only an 
elevation of 800 or 900 feet. Hinginghaut, fifty miles south 
«f Nagpore, is only 700 feet above the sea. 

The northern division, including Gootoori is a series of 
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level plains, elemted nowhere more than 50 feet above the 
sea. The Ghauts approach the coast near Vizagapatan, 
without causing any material alteration in the level of the 
intermediate yalleys. 

The following table contains some barometric measure- 
ments by Mr. Babington across the peninsula from Madras 
to TeHicherry : — 

Areot above Madras*^ 694 

Chi ttore above Arcot 4: 

Wopgiee above Chittore 5' 

Puliainaurey above Mooftlee 57Q 

Nungily ab«ve Pullamaurey 119 

Mootwagnl aboveNungily 4874 

Colar above Mool wagul 3( 

Myadre ahov« Seringapatam 383 

Top of Ghaut above Peria 9S1 

Midway Hut below topofGhaut 973 

Bottom of Ghaut below Midway Hut 1330 

Mr. l>yer*8 boune, TeHicherry, below bottom or Ghaut 330< 

The Sea below Mr Dyer's bonae 119 

Bfalabar Sea below Bangalore 9098 

-— — — — DilTera ttmn Lambton*a measuremeot.. . . > 910 
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MmOROLOOT. 

Thd atmosphere of India is chiefly tropical, a small ex* 
tent only being situated in the southern part of the northern 
temperate xone. In some districts; however, the atmo* 
sphere, owing to the form, elevation, and nature of the sttr- 
face of the land,, exhibits characters almost identical with 
thoso of the northern temperate, and even of the polar 
regions. To place in full array before our readers a com- 
plete view of a subject so yast and complicated as the me- 
teorology of India would very far exceed the Kmits of the 
{>Tesent work. We must therefore rest satisfied with the fol- 
owing details and views, which will illustrate, in a popular 
view, the meteorology of Hindostan : — 

1. Changes in ,the Pretiure of the Atmosphere* — The 
changes in the pressure of the atmosphere, as ascertained 
by means of the barometer, have hot in India been traced 
out with that care and accuracy which the importance of 
the subject demands. Of the barometric phenomena, the 
most curious are those that point out the daily atmospheric 
tides, the horary motions, or the double rise and fiUl of the 
barometer within twenty-four hours. In India, as in the 
temperate and arctic regions, there are daily or hourly yaria- 
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tiont, in which the mercury in the harometer ii always 
higher at 9 A.M. and 9 P.M., than at 3 P.M. and 8 A.M. 
These motions are much more distinct in India, and in 
tropical regions in general, than in temperate regions. 
From the observations of Humboldt we learn, that in tropi- 
cal America these atmospheric tides are independent of 
changes in the weather and seasons. Thus, if the mercury 
is falling from nine in the mornine until three or four in the 
afternoon, or if it be rising from four in the afternoon until 
nine or eleven at night, a storm, an earthquake, or violent 
tempest of wind does not affect or alter its course. Jt appears 
to be affected only by true time, or the position of the sun. 
In the tropical regions, he adds, the moment when the mer- 
cury begins to fall is so marked, that the barometer indi- 
cates true time within a quarter of an hour. Whatever 
truth may be in the latter observation of Humboldt, there 
can be no doubt as to the motions themselves. The only 
observations made in India with which we are acquainted, 
are the very interesting ones of Dr. Russel at Burhanpoor, in 
24*^ north hit., and of Mr. Prinsep at Benares, in 25^^ north 
lat., continued for three years, and which harmonize in 
general with those made in other tropical countries. At 
present we are not in possession of a range of observations 
sufficiently extensive to enable us to explain these horary 
motions. The speculations of Humboldt, Leslie, and others 
on this subject are unsatisfactory. It is indeed evident 
that these motions are connected, not only with the atmo- 
spheric temperature, but also with its associated moisture. 
Until, however, we have a series of hourly-connected ob- 
servations of the barometer and hygrometer, we cannot at- 
tempt any explanation likely to be plausible. 

The connexion of the mean monthly heights of the ba- 
rometer with the south-west and north-east monsoons is 
also a subject of considerable interest, and is well illus- 
trated in barometrical observations made at ^oringapatam, 
Bangalore, Calcutta, Benares, Catmandoo, and Madras, for 
the particulars of which we refer to the original tables and 
observations of the observers. 

2. Comjiositton of the Atmosphere. — It would appear 
from experiments made in different countries and at different 
heights, that the proportions of oxygen and axote) the prin- 
cipal constituents of the atmosphere, ds not vary. Carbopip 
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•dd, another but minute constituent of the earth's atmo- 
■phere, is said to vary in quantity ; for at one and the same 
place the carbonic acid suffers continued changes as to 
quantity, according to the temperature, wind, rain, and at- 
mospherical pressure. Thus, near Geneva, according to 
Saussure, the mean quantity of this gas in 1000 parts by 
▼olome of air is at midday 5, or more accurately 4.9 ; the 
maximum is 6.2 ; minimum, 3.7. The same excellent ob- 
server finds, that in Switzerland carbonic acid increases in 
summer^ but diminishes in autumn ; further, that the quan- 
tity of carbonic acid at midday, in December, January, and 
Februa^ is to that in June, July, and August as 77 to 
100. He also found, that over a toet soil the atmosphere 
contains less carbonic acid than over a dry one ; that more 
exists in the atmosphere during the night than during the 
day ; th&t the superior strata of the atmosphere contain 
more than the inferior; and, lastly, that a violent wind 
generally augments the quantity in the lower atmospheric 
strata during the day, by the intermixture of the lower and 
upper aerial 'strata, and sometimes by the wind blowing 
from a dry quarter. Besides azote, oxygen, carbonic acid, 
and water, the atmosphere occasionally contains, probably 
in some measure as accidental mixed parts, a particular 
vegeto^nimal matter, and salts of various descriptions. 
The preceding details show what is expected from those 
who may undertake to make us acquainted with the chymical 
naiture of the atmosphere of India, — a subject of great im- 
portance, but hitherto neglected. 

3. Effects of highly attenuated Mountain Air. — It is well 
known that on ascending high mountains, owing to the 
diminished pressure of the atmosphere, the animal, and 
indeed also the vegetable, functions are more or less afl*ected. 
Some individuals A the human species feel these changes very 
intensely^ while others experience comparatively little incon- 
venience. This lattercircumstance has led some philosophers 
to imagine that these enervating effects are solely owing to 
fatigue, and not to the attenuated state of the air, — an 
opinion, however, which is disproved by a fact stated by 
day Lussac, who, during his aerostatic voyage, while calmly 
seated in bis balloon, experienced all those distressing symp- 
toms mentioned as occurring to travellers on their ascent of 
•Ipino lands. Oar enterprising countrymen, while ex* 
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plorinff the Hiimnalehs, suffered from thb came. Tfan* 
Captain Gerard, in the account of one of his journeys^ 
says, "Our elevation was now upwards of 15,006 feet, 
although we hfid but ascended in company with the river 
against its current. Here only hegan our toils, and we 
scaled the slope of the mountain slowly ; respiration v>a» 
lahoriauM^ and we fell exhausted <U every step. The crest 
of the pass was not visible, and we saw no limit tcr 
our exertions. The road inclined at an ujjrle of 80°»> 
and passed under vast ledges of limestone. The projec- 
tions frowned above us in new and horrid forms, uid our 
situation was different from any thing we had yet expc*- 
rienced. Long before toe got up, we were troubled vntk severs 
headaches, and our respiration became so hurried and oppres-^ 
site, that we were compelled to sit down eoery few yards, and 
even then we could scarcely inhale a sufficient supply of air^ 
The least motion was accompanied with extreme debility and 
a depression of spirits ; aiid thus we laboured for two milesy* 
Even the lower animals are observed to experience similar 
inconvenience from attenuated air. Thus the yak and the 
horse are mentioned by Moorcrofl and others as sufiering 
considerably when driven into high mountainous situations* 

The effects of the attenuated air on sound is also a 
curious subject for observation and experiment. Saussure 
found sounds very feeble on the summit oi Mount Blanc ; 
Dr. Schultes experienced the same on the Gloekner and 
Stiria ; and other travellers notice the comparatively small 
extent to which the voice can be heard at an altitude of 
13,000 feet on Mount Rosa. Observations have never, 
as far as we know, been made on this point among the 
Himmalehs, although such would prove interesting. They 
might be made by the explosions of a small detonating 
pistol loaded with a constant charge, atid /the distances 
should be measured ; for the voice loses much oi its force 
from the diminution of muscular energy in rarefied air, 
and distances are much underrated by estimation in such 
situations. 

4. Temperaiure of the Atmosphere.^-^'The problem of the 
distribution of heat over the globe is « very complicated 

« For otber dstaOs «a this snl^sct, sss tbai vslnsMs ptiMiMl tks 
AliatltJoanisL 
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OM^ the solatiom of which requires a raet leriei of data, 
fiNUided on observationi continued for a \onsr period of 
years by experienced meteorologists, provided with a full 
cemplenieiit of the best instruments. In this investigation, 
independent of other inquiries, we have to determine with 
aecuracy the inflection of certain lines of equal annual tern* 
perature, the isothermal linu ; also those of equal summer 
tamperatnre, the iootheral line* ; and of equal winter tem- 
perattire, the tMOchemenal lines : we have to fix the relative 
positions of these lines \n regard to each other, and to the 
meridians and parallels of latitude. * Such inquiries, although 
most interesting to the professed meteorologist, cannot be 
indulged in a work of this description with any prospect of 
advantage ; and besides, the known data are by no means 
ae satismctory as to allow us to enter on the subject with 
that eonfidence which would be inspired by the conviction 
of enr having to work with numerous good observations 
made with accurate instruments. Such being the case, we 
shall here simply notice the general range of Indian tem- 
perature, referring for the temperature of particular prov 
iDces to the observations under the head of each. 

The range oi temperature is very great, extending from 
the freezing point of water, and even below it, to 180^ of 
Fahi«nheit*s scale. The highest temperatures are met with 
in the great Western Desert, and other sandy districts at the 
level of the sea, or nearly so, as the Circars and the Lower 
Camatie. Elphinstone observed the thermometer at 1 12^ in 
th^ Western Desert ; but he remarks that even where these 
l^h temperatures jprevall, the evening air is cool to such a 
degree that the Eiwiish gentlemen of the embassy used to 
saner from cold dunng the night marches, and were happy 
to kindle a large fire as soon as they reached their ground ; 
yet the sun became so powerfijl earW in the morning, that 
they always awoke with a feverish heat which lasted till 
sunset. Hnmaioon, the £&ther of the great emperor Akbar, 
lost most of his followers in the march over this dreadful 
desert ; beneath a vertical sun, on burning sands and with- 
oat water, tortured with violent thirst, they were seized with 
phiensies, boiet oat into piercing screams and lamentations ; 

* It is even of importanee, in reftrence to cUmatSt to dttsrmiiM ^ 
means of wiings x\i/ti»o§€ofkirmalM»m. 

Tot. nr.— p 
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they rolled themselvei in agonies on the parched aoi!, their 
tongues hung out of their mouths, and they eipired in most 
exquisite tortures.* Speaking of the Circfuv, Heyne says, 
notning can be more distressing than the failure of the sea- 
breeze for several successive days, when the land-wind blows 
all night, and heats every thing so much as to become dis- 
tressing to the touch. This was the case in the year 1799, 
in the Northern Circars, for about a fortnight. The ther- 
mometer at midnight stood at 108^ F., and at 8 o*dook, A. 
M. at 112^. Neither wood nor glass is capable of bearing 
the heat for any length of time ; the latter, as shades, globe- 
lanterns, &c., crack and fly in pieces ; the former warps 
and shrinks, and the nails fall out of the doors and tables. 
Heyne never saw the thermometer higher than 116^ F. in 
the coolest part of the house. Some persons affirm, that in 
such cases they have seen it as high as 130° F. ' The cli- 
mate in the lower part of the Cnmatic is one of the hottesi 
in India. Frost never occurs in the Deccan, nor to the south 
of it ; but sometimes the temperature of Hydrabad is only 
6° or 8° above freezing. In Malwah, during the hot season, 
the parching winds from the northward and westwhn), that 
prevail in most parts of India to an intense degree, are 
comparatively mild and of short duration. The thermome- 
ter, however, during the day rises sometimes as high as 98°; 
but the nights are mvariably cool and refreshing. Buring 
the cold season the thermometer sinks as low as 28°. In 
the higher parts of India, as at Delhi, in north lat. 28° 
37^, for example, the winter's cold is sometimes 3^ or 4° 
below the freezing-point of water, and the tanks are frozen 
entirely over. In a Persian work called Mutaghevin, or 
Modem Times, there is mention made of a frost at Delhi 
which continued three nights, in consequence of which 
brazen vessels filled with water burst. 

5. Makitig of Ice in India. — Ice is considered a great lux- 
ury, and hence is made in many parts of the country. All 
over Upper India it is procured in a very simple manner. 
A number oi broad shallow earthen pans are placed on a 
layer of dry straw, and filled with water. In the night even 
the alight frost felt is sufficient to cover these with 9 thin 
crust of ice, which is carefully collected and packed up. An 

* Dow's Ferisbta, 8to. editkm, iL \S/k 
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intelli^nt gentleman, David Scott, Esq., tsy* the rabject 
of arliticial congelation is not so well understood by scien- 
tific men in Europe as it might be. The old story of evapO' 
ration being at the bottom of the process, and porous pans 
being necessary for its success, is repeated by one author 
after another, although nothing can be more erroneous. In 
respect to the first, it seems sufficient to observe, that when 
ice is produced in temperatures above the freezing-point, a 
plentiful deposition of dew is always going on, which seemi 
to be altogether inconsistent with the idea of air being in a 
state capable of receiving fresh accessions of moisture. Mr. 
Scott found, by repeated experiments, that ice may be pro- 
duced although a thin film of oil be spread over the surface 
of the water, — the latter being contained in glazed plates, 
which indeed answer much better than the porous pans of 
the country, the ice in them being invariably thicker, and 
the water, when it does not actually freeze, somewhat colder 
than the similar contents of porous pans placed in exactly 
the same situation. The fact is that the natives use porout 
pans from necessity, there being no other description of 
earthenware manufactured in the country ; but so well are 
they aware that the porosity of the vessels is of no advantage, 
that they usually rub them with grease for the purpose of 
more easily taking out the ice, and also facilitating the pro- 
cess, by keeping the straw upon which they are placed in a 
perfectly dry and non-comlucting state. M r. Scott repeatedl 
tome of Dr. Welles experiments, and obtained interesting 
results. On one occasion, a turban being suspended across 
the pit three feet above the pans, it, as it always does, pre- 
vented the formation of ice in those immediately under it ; 
and in several which it only partially covered, ice was formed 
on the half of the water out of this perpendicular line, while 
that under the turban was fluid. Two strings crossing each 
other, and placed at a less height above a pan, will also 
divide the ice into four quarters ; but it is obvious that these 
results will not always be obt^ned ; for, if the temperature 
be rather lower than would be necessary to freeze the water, 
supposing no impediment to exist, the whole may be frozen, 
although partially covered ; and, on the other hand, if just 
sufficient to freeze the water under the most favourable cir- 
cumstances, the contents of a vessel not fully exposed to the 
influence of the sky may remain fluid throughout. Mr. Scott 
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could never make ice (operating, however, on a small scale) 
when the temperature exceeded 41° F. on the level of the pits ; 
but on such occasions the temperature is much higher at some 
distance from the ground, and a series of bottles filled with 
Water, suspended ^om a mast of about seventy feet high, 
exhibited an increase of 1° for every ten feet of elevation. 
Mr. Scott adds, that therefore Sir H. Davy is right in saying 
ice may be made when the thermometer is above 50°, if he 
allude ttf the upper regions of the air, or hills of moderate 
height ; but, as has been already said, it cannot be made 
when the thermometer, suspended at three feet from the 
ground on the plain, stands at about 41°. Mr. Scott's ex- 
periments extend to the height of 3400 feet, at which eleva- 
tion, on a detached mountain, the temperature of the air at 
sunrise is several degrees higher than in the plain of Bengal. 
G. SrunO'line. — Although, as ^ready remarked, the ther- 
mometer sometimes stands as low as 28° F. in Malwah, yet, 
as far as we know, snow has not been observed in India to 
the south of the grand Himmaleh mountain-barrier. On 
several ranges of this vast alpine land snow lies alt the vear. 
The lower boundary of this snowy covering is named the 
inow-line, which varies in height according to the season 
of the year, being highest during summer and lowest during 
winter. Of late years the height of this line in different 
parts of the world has engaged the particular attention of 
meteorologists, and the investigation has led to interesting 
results. The subject has been pursued with energy among 
Uie Himmalehs by several active British officers, — of whom 
Webb, Gerrard, and Herbert are the most distinguished. 
In November, 1817, Captain Webb published a memoir on 
the heights of the, Himmalehs, in which, by tracing the 
Gauri nver upwards, he found that it burst from the snow 
at the elevation of 11,543 feet, — a striking coincidence be- 
tween actual observation and the calculated formula of au- 
thors, which assigns 11,400 feet. Mr. .Colebrooke, in a 
paper published in Brande's Journal from the observations 
of Captain Webb, for the first time remarked that the inferior 
limit of perpetual snow does not everywhere descend so low 
as theory would lead us to conclude. 

According to theory, the height of the snow-line between 
latitudes 27° and 35°, about the range of latitude of the 
Bimmidehs, is as follows : — 
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Ukma, HeiibtortlwSww-liMi. 

Feat 

170 1«,14* 

» 11,930 

29 11.710 

80 11,484 

31 ll.tftS 

83 11,018 

38 10,778 

34 10,584 

8* •....10^ 

The following facts show, not only the difference hetweea 
the line of theory and that of actual observation, but also 
that the snow-line is higher on the northern than the south- 
em side of the HimmaTehs : — 

7. General Great Height pj the Snow-line on the Himmalehi, 
—The village and temple of Milem were found by Captaia 
Webb at the respective elevations of 11,405 and 11,682 feet 
above Calcutta ; extensive fields of buckwheat and Tartaric 
barley occupying the space between the two. A year after 
these observations were made, viz. on the 2l8t June, 1818, 
Captain Webb proceeded southward from Joshi-mat-h, and 
£K>m the Daull river observed barometrically the altitude of 
a station on the ridge of mountains to the south. He found 
it to be 11,680 feet above the level of Calcutta; yet the 
place was surrounded by flourishing woods of oak, lonff- 
leaved pine, and arborescent rhododendrons, and the whole 
surface covered with a rich vegetation as high as the knee* 
extensive beds of strawberries in full flower, and plenty of 
currant-bushes in blossom all around, in clear spoU of rich 
black mould. On the following day, Captain Webb reached 
the summit of the pass Pilgointi Churhai, and found its 
elevation to he 12,642 feet above the same level, or more 
than 12,700 feet above the sea. A dense fog confined the 
prospect ; but no snow was to be seen contiguous to ^he 
spot. The surface exhibited a black soil, unless where the 
bare rock appeared, covered with strawberry plants, butter- 
cups, dandelions, and a profusion of other flowers. The 
goatherds of the country are accustomed to lead their flocks 
to pasture during July and August upon a yet loftier ridffe, 
estimated to be as much above the pass of Pilflointi as this 
was above the preceding day's encampment, — that is, nearly 
1000 feet ; and which therefore removes the snow-line to % 
ftill higher elevation. 

P3 
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The temple of Kedar>nath, according to a mean of £m 
barometrical measurementf, U 11,897 feet above CalciiHay 
or 12,000 feet above the level of the sea; bat no mow 
remained in the vicinity of the temple latet than the begin- 
ning of July ; ao that under the latitude of 30^ 40^ at the 
laat^mentioned elevation, the snows were not perpetual on 
the mnUhem side of the Himmaleh mountains. 

Captain Webb's observations on the summit of the Nitee 
Ghaut affbrd another example of this interesting fact. At 
the elevation of 16,814 feet, not a vestige of snow was to be 
seen on the Ghaut, nor upon the projecting shoulder of the 
mountain-ridge, rising about 300 feet on the western side 
of the pass ; and we may hence conclude that the height of 
the snow-line on the northern ^ide of the Himmaleh ranffe 
eannot be less than 17,000 feet. The great elevation of the 
table^land of Tartaiy is, from its connexion with the distri- 
bution of the snowy boundary in these regions, deserving of 
particular notice. By observations made on the ridffe of the 
Nitee pass. Captain Webb found the Sutledge to now in a 
plain 14,924 feet above the sea ; yet so far are the undet, or 
great plains, from being buried in eternal snow, as our com- 
mon estimates would lead us to suppose, that the banks of 
the river afford the finest pasture for thousands of quadru- 
peds throughout the year. The town of Daba appears to 
be inhabit^ all the year, .and not a temporary residence.' 
In the neighbourhood of this place and near Doompoo, both 
considerably higher than the bed of the Sutledge, Captain 
Webb was informed that the finest crops of the grain caHed 
ora were gathered, from which the natives nnike their bread* 
Captain Gerrard, when proceeding by the Cb&rang pass, 
17,348 feet high, to the valley of Nangaiti, says many beds of 
snow were crossed, and that at the height of about 16,300 feet 
the ** contintums tnow-beds comnuncedy In another place, 
however, he remarks that the mountains in the neighboov^ 
hood of Ch&n^ng are all of blue slate, naked to their tops, and 
exhibiting decay and barrenness in their most frightful tcirmn. 
They tower hi sharp and detached groups to about 18,000 
feet, no vegetation approaching their bases, nor do their 
summits offer any rest to snow. Upon the left bank rif the 
Tagia, mountains 16,000 feet high appear, on which no snow 
Was observed. The summits on the right bank seem to be 
18,000 feet, and with bat little mow in ttreakf. The moon- 



REIOHT OF THB Sir0W«I.INB. 175 

tains also which enclose the dell of the Tagia are between 
19)000 and 20,000 feet high, and just tipped with snow. 

The difference of height of the perpetual snows on the 
northern and southern sides of the Himmaleh mountains is 
further shown by the following remarks of Captain Gerrard. 
Zamsiri, a halting-place for travellers on the banks of the 
Shelti, is 15,600 feet above the sea, — ^a height equal to that 
of the passes through the outer range of the Snowy Moun- 
tains; and yet, he says, there is nothing to remind the 
traveller of the Himmalehs. Gently sloping hills and tran- 
quil rivulets with banks of turf and pebbly beds, flocks of 
pigeons and herds of deer, present the idea of a much lower 
elevation. But nature has adapted the vegetation to the 
country ; for did it extend no higher than on the southern 
face of the Himmalehs, Tartary would be uninhabitable 
, either by man or beast. On ascending the Mouthem acclivity 
of the snowy range, the extreme height of cultivation is 
found 10,000 feet ; and even there the crops are frequently 
cut green. The Mghest habitation is 9d00 feet ; 1 1,800 feet 
may be reckoned the upper limit of forests, and 12,000 that 
of bushes, although, in a few sheltered situations, dwar^ 
birches and small bushes are found almost -at 13,000 feet. 
But if we go to the Baspa river, the highest village will be 
found at an elevation of 11,400 feet, cultivation reaching to 
the same altitude, and forests extending to 13,000 feet at 
least. Advancing farther, we find villages at the last-men* 
tioned elevation, cultivation 600 feet higher, fine birches at 
14,000 feet, and tama bushes, which furnish excellent fire* 
wood, at 17,000 feet, Eastwavd, towards Manasawara* 
according to the accounts of the Tartars, crops and boshes 
thrive at a still mater height. 

These facts, niep, show not only that the snow-line gen- 
erally is higher than was anticipated, but also that we must 
ascend several thousand feet more on the northern than 
the southern acclivity of this alpine land before we reach 
the perpetutJ snow. Many explanations have been given 
of tnis striking fact which we cannot discuss liere. It is 
sufficient to remark, that the radiation from thfe surface of 
the table-land of Thibet, the dryness of the air throughout 
Central and Northern Asia, the small quantity of snow 
which falls during winter when the temperature sinks to 
y^A T,ot'\'V> F., lastly, the serenity and trantpaMOcy of 
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tbe atmogphere which reigns along the northern declivity of 
the Himmalehs, and which augments at the same time the 
irradiation of the tabie-land, and the transmission of the 
radiant heat which the table-land emits, may be considiered 
as the principal causes of the great difference of the height 
of the snow-line on the north and south sides of the central 
mountain-ranges of India. 

8. Ei^poration. — Evaporation is that process by which 
the atmosphere is furnished with the moisture it contains. 
Water assumes the vaporic form at all temperatures, how- 
ever low. Thus vapour rises, not only from the plains of 
Bengal, but also from the icy and snowy mantles on the 
highest ridges and summits of the Himmalebs. Hitherto, 
owing to the want of observations, naturalists have not 
been able to trace out in a satisfactory manner the phe- 
nomena of evaporation in different climates ; although we 
know, from its general relations to heat, that it is most 
powerful in the equatorial regions of tbe globe, and gradu- 
ally diminishes towards the poles. The instruments neces- 
■aiy for ascertaining the power of evaporation have never, 
as far as we know, been used in India ; but the time is not 
distant, we hope, when these will find a place in Indian me- 
teorological observatories. 

9. Humidity of the Atmosphere, — The earth, as is well 
known, is surrounded by an atmosphere of air and aqueous 
vapour. These two matters are mechanically mixed, and 
each is governed by its own peculiar laws. In order to 
supply the atmosphere with aqueous vapour, the process of 
evaporation is almost in constant activity ; and Nature has 
set limits beyond which this vapour cannot pass, so as to 
prevent excessive moisture and long-continued dryness. 
This dependence of moisture on temperature enables us to 
trace some of the phenomena of its distribution. There is, 
as is well known, a gradation of heat from the equator to the 
poles, and also from the surface of the earth upwards into the 
higher regions of the air. Generally speakmg, the lowest 
stratum of fiie atmosphere, in whatever latitude it is found, 
must contain the greatest quantity of aqueous vapour, on ac- 
count of its being nearest the source whence that moisture is 
supplied. If an equality of temperature existed, there- 
fore, at the surface, the same quantity of air, in whatever 
latitodft it was taken, would contain when completelj 
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•aUimtedf the eame quantity of moisture. But since the 
temperature dkniniehes with the latitude, a given volume 
of air in a perfect state of saturation must contain less and 
less moisture as we approach the poles. From a similar 
cause the moisture of the atmosphere must diminish as we 
ascend above the earth. Local circumstances also affect 
the moisture of the atmosphere : thus, over coasts it is much 
moister than in the interior of continents, as is well exem- 
plified in the moist atmosphere of Western Europe, ^hen 
contrasted with the very dry atmosphere of Asia. The at- 
mosphere over wooded districts is moister than over those 
sparinglv covered with vegetation ;' and the driest reposes 
upon and sandy tropical plains. In India, for the most 
part, between December and June, while the general motion 
of the air is southward to the sea, t^e atmosphere is com- 
paratively diy. It attains its maximum of humidity during 
the blomng of the south-west monsoon. After the rains 
cease, fogs in the mornings continue for some time, and re- 
appear before the comtnencement of the rainy season. Such 
fogs are useful, Heyne remarks, to the growth of plants, as 
they clear them from dust, open their pores, and supply 
them with nourishment, which they could not obtain from 
the earth in this season. Without these irri^tions very 
little saltpetre could be made, as the earth which contains 
it can be recognised only after it has attracted this moisture. 

The only accurate mode of ascertaining the quantity of 
moisture in the air is by means of the hygrometerf an in- 
strument which has hitherto been but sparingly used in 
India. We regret this, as the extensive employment of this 
instrument would throw much light on the climate of our 
eastern empire. Hygrometers ought, along with other me- 
teorological instouments, to be distributed hy government 
throughout India. 

10. Dew, — Dews, in many parts of India, are heaviest in 
December and January, before the fogs set in. They be- 
come perceptible before eight or nine m the evening, when 
the atmosphere is perfectly^ serene. On the Coromandel 
coast, according to Heyne, the inhabitants are not so much 
afraid of exposure to them as those of other countries. 
During the foggy season the vinegar 'of Sennagalu (the 
acid dew of some authors), so much prized by the Moormen 
and rich Hindoos, is obtained. It is made by spreading 
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pMoet of nradin cloth on the flowerinff tenne^ (deer mri^ 
a'suffl, Bengal gram) after aunaet, and removuig tbem be- 
iiMw the sun gets through the clouds of misL The moisture 
with which they are saturated is wrung out, and prMerved 
for use. The acid juice is said to contain oxalic, malic, and 
a little acetic Hcid.* 

11. Rain, — The humidity communicated to the air by 
evaporation is returned to the earth chiefly in the form of 
rain^ The quantity of rain which falls is greatest at the 
equator, gradually decreasing towards the poles. The quan- 
tity is estioiated by means of the rain-gauge, and is given 
in inches and fractions of inches. When we say, for tir 
ample, that one ix^cb has fallen in a district in a specific 
time, it means that if all the rain which fell in that time had 
remained on the surface, it would have covered it to the 
depth of one inch. This explanation is offered, as some of 
our readers might not be awai^ without it of the precise 
meaning of the following details. 

In India the rains occur at determinate periods, named 
the rainy season** In genera] there is but one rainy sea- 
son, during June, July, August, September, and October, 
during the south-west monsoon ; little or no rain falling 
in the other months. In the peninsula, however, there 
are in some places tv)o rainy sea*<ms^—<me during the 
iouth-west monsoon on the west side, the other in the time 
of the north-east monsoon on the east aide of the country. 

Rain falls, not only all over the peninsula and Middle In* 
dia, but also among the Himmalebs, and at a great hei^t 
above the sea. Thus Gerrard, in a snow-covered region 
15,000 feet high, experienced a shower which lasted for 
two hours. He was also detained three days by incessant 
rain at Shalpia, a resting-place for travellers. 

On the coast of Malabar, mean latitude about lU^ north, 
the annual amount of rain is stated at 123^ ; at Bombay, 
the fall observed during twelve years is stfited at 82 inchei 
annufilly ; at Calcutta 8J inches during the year. Of the 
quantities falling during tuccesaive months the results are 
necessarily very variable. The means of twelve years* ob- 
servations for Bombay afford the following results :— . 

* Dew collected flnom the leaves of plants contains a large dose of eai^ 
bonic acid ; ibus Laropadius found 3 per oenl. of carbonic acid in dew 
collected from the leaves of the alehemUla wilgari*. 
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JaiM S4.00 Inches. 

July , 23 95 

August 18.87 

September • 14.00 

October 1.06 

tbe gie&test fall being found in Jund and July, and declin- 
'ing to a very small amount in October. 

The quantity of rain which sometimes falls in a short 
time is very great. Thus, a letter from Mr. Scott says, 
there fell at Bombay during the first twelve c^ays of the rainy 
season thirty-two inches of rain, so that all the roads be- 
came like rivers. In England the average fall for the 
whole year is thirty-two inches, — the same as fell at Bom- 
bay in the course of twelve days. Between Bombay and 
the southern part of the Malabar coast, places not 500 miles 
distant from each other, very great differences prevail, both 
in individual years and in the amounts of the annual means. 
The following are a few of the results of each : — 

ibKNUit of Rata at Bombay Aranunt nf lUin on fhe ' 
Ymn. in incbM. Coast of Malabar in iiidi«a. 

J8I7 103.79 136.70 

laia- 81.14 169.19 

1819 77.ia 135.47 

1890 77.34 147.18 

18«1 82.99 96.44 

18M lia.2l 145.60 

1833 61.70 121.67 

Means 85.18 136.33 

Here the average annual amount of rain differs sixty per 
cent, within so small a geographical limit. 

From the want of observations we have no opportunity 
of laying before our readers any details in regaid to the re< 
lative proportions in the mountainous, hilly, flat, low, and 
littoral parts of India, nor have met with any very accurate 
registers ef the daily and nightly fall. 

12. Monsoons* — India, though it approaches nearer to the 
equator, is not so hot as the Sandy Arabia or the adjacent 
countries. The course of the seasons is also more regular 
and constant, and it is in this part of the world that we 
meet with those remarkable winds — the seasonal or period- 
ical winds called monsoons — which throughout India blow 
neariy one-half the year&om ipolh-weet tonoitb-eaitt 9nA 
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the other half from north-east to sooth-west* aad ara the 
ffreat distributers of its rain and modifiers of Hs climate. 
The most remarkable rainy season is that called the soath- 
west jnonsoon. It extends from Africa to the peninsula of 
Malacca, and deluges all the countries within certain lines 
of latitude for about four months of the year. In the 
southern parts of India this monsoon commences about th« 
Deginning of June, but it gets later as we advance towards 
the north. Its approach, says Mr. Elphinstone, is gene- 
rally announced by vast masses of clouds that rise from 
the Indian Ocean and advance towards the north-east, ga- 
thering and thickening as they come near the land. After 
some threatening days the sky assumes a troubled appear- 
ance in the evenings, and the monsoon in general sets in 
during the night. It is attended by thunder-storms far ex- 
ceeding in intensity those of temperate regions. It gene- 
rally begins with violent blasts of wind, which are succeeded 
by floods of rain. For some hours lightning is seen almost 
without intermission; sometimes it only illuminates the 
sky, and shows the clouds near the horizon ; at others it 
discovers the distant hills, and again leaves all in darkness, 
when in an instant it reappears in vivid and successive 
flashes, and exhibits the nearest objects in all the bright- 
ness of day. During all this time thunder never ceases to 
roll, and is only silenced by some nearer peal, which bursts 
on the ear with such a sudden and tremendous crash as can 
scarcely fail to strike the most insensible heart with awe.* 
At length the thunder ceases, and nothing is heard but the 
continued pouring of the rain and the rushing of the rising 
streams. The next day presents a gloomy spectacle ; the 
rain still descends in torrents, and scarcely allows a view 
of the blackened fields ; the riv«rs are swollen and discol- 
oured, and sweep down along with them the hedges, the 
huts, and the remains 6f the cultivation which was earned 
on during the dry season in their beds. 

* To personn, Mr. Elphinstone says, wbo have long resided in 1ndla» 
fheM storms lose much of their grandeur ; yet they sometimes rise to 
such a pitch as to make an impression on those roost habituated to them. 
Be was told by a gentleman who bad been for some time in Malabar^ 
the province moat distinguished fhr the violence of the monsoon, that be 
ttHsre heard a clap of thunder which produced a stfenoe of a oiinnte bi * 
taqp pvty of odtesMy SAd i&«ds a gr^ fisrt of Um c9in|«Dy turn |«le^ 
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Thh Imis lor MevenX 4«jt ; after w^^ok the dky eleavsy 
and discovers the &ce of nature changed as if by enchant- 
ment. Before the i^torm the fields were parched up, and 
except id the beds ef the rivers scarcely a blade of vegeta- 
tion WBA to be E^een ; tjbe elearoess o£ the sky waa not inter- 
rupted by a single eloud) but the atmosphere was loaded 
with dust, whi<^ waa sufficient to render distant objects 
dim, as in mist, aad to make the sun appear dull and disco- 
loured, till he attained a eonsiderable elevation ; a parching 
wind blew like a blaat from a furnace, and heated wood, 
iron, and every other solid material, even in the shade ; and 
immediately before the monsoon this wind hud been suc- 
ceeded by the still more siritry calms. But when the first 
violence of the storm ia over, the whole earth is covered 
with a sudden and luxuriant verdure ; the rivers are full 
and tranquil ; the-air is pure and delicious ; and the iiky ia 
varied and embellished with clouds. The /efiect of the 
^ange is visible on all the animal creation, and can only 
be imagined in Europe by supposing the depth of a dreaiy 
winter to start at once into all the Freshness and brilliam^ 
of spring. From this time th|p rain falls at intervale for 
about a month, when it eoknes on again with great violence, 
and in July the rains are at their height ; during the third 
month they rather diminish, but are still heavy ; and in 
September they gradually abate, and are often entirely sus- 
pended, till near the end of the month, when they depart 
amid thunders and tempests a« they came. 

Such is the monsoon in the greater part of India. It is 
not, however, without some diversity, the principal feature 
of which is the delay in its commencement, end the dimi- 
nution of the quantity of rain as it recedes from the sea. 
It is naturally most severe near the sea, from which k draws 
its supplies, and is exhaueted after it has passed over a great 
traet of land. For this reason the rains ane nu>re or less 
plentiful in different districts according to their distance 
firom the aea, except in those near high mountains, which 
Krrest the clouds, and procure a larger eupply of rain for 
the neighbouring tracts than would have fallen to their shai^ 
if the passage of the clouds had been unobstruoted. 

The obstacle presented to the clouds and winds by Iha 
mountains has another ^eot of eonsideirable impoitanea 
The south-west monsoon blow over A» acean in ite natiii' 
Vol. III.— Q 
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ml direction ; and though it may experience aooe 
ties after it reaches the land, its general course over Indift 
may still be said to be towards the north-east, till it is ex- 
hausted on the western and central parts ef the peninaula* 
The provinces in the north-east receive it in a different man* 
ner : the wind which brings the raini ta that part of th« 
continent originally blows from the south-west over the Baj 
of Bengal, till the mountains of Himmaleh, and thoM 
which join them from the south, stop its progress, and oom- 
pel it to follow their course towards the noith-west. Th* 
prevailing wind, therefibre, in the region south-west of the 
Himmalehs is from south-east ; and it is from that quarter 
that our provinces in Bengal receive their rains. But whea 
the wind has reached so far to the north-west as to meet 
with the Hindoo Coosh, it is again opposed by that chain 
of mountains, and turned off alone its face towards the 
west, till it meets the projection of Hindoo Coosh and the 
range of Solimaun, which prevent its farther progress in 
that direction, or at least compel it to part with the clouds 
with which it was loaded. The effect of the mountains in 
stopping the clouds borne by this wind is different in differ* 
ent placed. Near the sea, where the clouds are still in deep 
mass, part is discharged on the hills and the country beneath 
them, and part passes up to the north-west ; but part is said 
to make its way over the first hills, and produce the rains in 
Thibet. * 

The above observations, Mr. Elphinstone continues, will 
explain, or at least connect the following fincts : — The soutli^ 
west monsoon commences on thevMalabar coast in Mar, 
and is there very violent ; it is late^and more moderate in 
Mysore ; and the Coromandel coast, covered by the moun- 
tainous countries on the west, is entirely exempt from it 
Farther north the monsoon begins early m June, and loses 
a good deal of its violence, except in the places influenced 
by the neighbourhood of the mountains or the sea, where 
the fall of water is very considerable. About Delhi it does 
not begin until near the end of June, and the fall of rain is 
greatly inferior to what is felt at Calcutta or Bombay. In 
uie north of the Punjaub, near the hills, it exceeds that of 
Delhi ; but in the south of the Punjaub, distant both from 
the sea and the Mils, very little rain frdls. The clouds pes* 
Willi little obstnictioii over Lower Sindei bat rain mosi 
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plnftiftiHy in Upper Sinde, where these raini, thoagh net 
iMtTy, are the principal ones in the year. 

By the beginning of October, when the south-west mon- 
floon or rainy season is nearly at an end, the change gradu- 
ally takes place from the south-west to the north-east mon- 
soon. This monsoon is attended with dry weather through- 
oat the peninsula, excepting on its eastern side on the coast 
•f Coromandel. On this coast the north-east monsoon 
■brines the periodical rains, which begin about the middle 
•f October, and end generally about the middle of Decem- 
ber. From December to the beginning of March this mon- 
•oon continues, but is now a dry wind. The weather is at 
Ihis season oool and agreeable. The north-east winds cease 
about the end of February or beginning of March, and 
from this period to the beginning of June, the winds are 
inecolar and the heat great all over the peninsula. The 
winds are chiefly from the south at this time in the Bay of 
Bengal and on its ^ores, and are hot, moist, and relaxing. 
About the end of May or beginning of June, as already re- 
marked, the south-west monsoon hegins, and is attended 
with the periodical rains in all parts of the peninsula ex- 
cepting the Coromandel coast, which then suffers greatly 
from l^at and drought. 

13. Hail,— rln India hail falls only during the hottest sea^ 
tons of the year, frequently in pieces the weight of half an 
•mice, and is accompanied by heavy thunder and storms or 
gusts of wind. In the peninsula, showers are more fre- 
oiient in the country above the Ghauts than in that below 
Uktmi The natives call the hail rain»totust and ascribe to 
it invigorating virtues. Although none of the mountains in 
Peninsular India reach the snow-line, and frozen water 
rarely appears there otherwise than in the form of hail, 
anow beinff unknown in Southern India, yet some writers 
maintain that hmil-storms never occur in the torrid zone, 
while others affirm that they never appear there except at 
an, elevation of not less th^n 1600 or 2000 feet above the 
aea. This statement, however, is fiur from beinff correct ; 
lor although hail-storms are not so common and destructive 
in India as in the south of Europe, — the grand region of 
t lieee storms, — still they do frequently happen, even at the 
larel of the sea. In May, 1833, a violent haU-storm oo* 
coned at Hydiatmd, which is about 17« north latatode»ataa 
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dervation of not more than 1000 feet abote the sm. The 
hailstones were of considerable size, and a sailcieiit ^piaiiM 
tity was collected by the servants of a mititarf mess to cool 
the wine for several days. A hail-storm occurred at Darwsr* 
north hititade 16o 29*, east lon^tude '75^ 11% in Mty ot 
June, 1825. The height of Darwar above the sea is U4^ 
feet, but it is near no high range of momitains. The hiah* 
stones had a white poras nucleus, and varied from the sise 
of a filbert to that of a pigeon's egg. A simikr stonn ocm 
ciirred at the same place, and about the same se»sony in 
1826. These, Dr. T. Christie says, were the only haiK. 
storms that came under his notice during five years* rest* 
dence in India ; but from the testimony of others h« taeti^ 
tions the following : — Lieutenant-colonel Bowler of tlM 
Madras army informed him that he witnessed a violent haiW 
itorm at Trichinopoly, about the middle of the year 1809^ 
when the hailstones were nearly as large as walnuts. An- 
other very violent hail-storm occurred ih the Goosma Valley^ 
About twenty-five miles west of Ganjam, and only a few 
feet above the sea, when the same officer was in <iamp tbeno 
About the end of April, 1817. It commenced about half* 
past three in the afternoon. The weather had previously 
been very sultry, ^ith hot blasts of wind, and heavy clo^ds^ 
which appeared almost to touch the tops of tiie tents. On 
the hail falling, the air became on a sudden disagi*eeably 
cold, as' it hsul been before oppressively hot. "We are toW 
ly Heyne, in hi« Historical and Statistical Tracts on India^ 
that ** masses of hail of immense size are said to have faileot 
from the clouds at different periods*' in the Mysore cottftJ 
try ; and that, "in the latter part of Tippoo Sult4n*s relgn^ 
it is on record and well -authenticated, that a piece of ic^ 
fell pear ISeringapatam of the site of an elephant." Of 
<;our6e, we are not to believe this to the letter,-r-we MuW^ 
make some allowance for oriental exaggeration. It isneed-J 
less to multiply etamples ; for there is probably not an offecef 
who has been many yealrs in India who cannot bear testi« 
mony to the frequency of hail-storms in that country. • 

14. Falling iSuirsy Fire-balls, and Meteoric Stonds. — TvS^ 
mg stars are of frequent occurrence, falling or rathet AhootJ 
ing through the atmosphere in countless number^, artd ifi 
all times of the day, in India as in Europe. Fire-bdlls iA^ 
ire not ' very oncommon. Colonel Blacker gives an a«v 
count of a meteor^ having the appearance of an elongated 
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bmll of fire, which he observed, on the 3d NoTember, 
183G, a little after sunset, when on the road between 
the co^rt-house and the town-hall of Calcutta. Its colour 
was pale, for the daylight was still strong, and its larger 
diameter appeared greater and its smaller less than the 
semi-diameter of the moon. Its direction was from east 
to west, its track nearly horizontal, and its altitude about 
30^. As it did not apparently move with the velocity of or- 
dinary fire-balls, it was probably at a great distance, and 
consequently of large size. So long as Colonel Blacker 
■aw it, which was for five or six seconds, its motion was 
steady, its light equable, and its size and figure perma- 
nent. It latterly, however, left a train of sparks ; soon 
after which it suddenly disappeared, without the attend- 
ant circumstance of any audible report. These fire-balls 
eometiroes burst, and precipitate meteoric stones and iron. 
Lord Yalentia and Mr. Howard mention stones that fell in 
this way firom the atmosphere of Bengal on the 19th De- 
cember, 1798 ; several fell near Moradabad, in 1808, and 
nineteen were found at Futtypore, in the Doab, on the 5th 
November, 1814. Dr. Tytler says, that on the evening of 
that day, shortly after sunset, before daylight had entirely 
fiuled, a meteor was distinctly seen, shooting with consid- 
erable velocity in a direction nearly north-west. This ap- 
pearance was also observed by the Europeans in the lines 
and natives in the city, and is described to have comprised 
a blaze of light, surrounding a red globe about the size of 
the moon^ which impressed the spectators with the ide^ of 
that luminary descending firom the skies. The same .phe- 
nomenon, and at the same moment of lime, was seen at 
Hasareebaug, in Bengal, a distance of upwards of 250 miles 
eastward from Allahabad. The meteor descended at Rour- 
poor, nearly 70 miles north-west from the station of AUaha- 
nad, immediately after it was .seen at that place. Its fall 
was accompHnied with .noises resembling the explosion of 
distant artilleiy, and a stone was seen falling, which in the 
act of descending is aaid to have emitted sparks similar to 
those proceeding from a blacksmith's forge. A stron|^ sul- 
phureous smell was also perceptible, and when first discov- 
•ered the stone was hot to the touch. Besides the stone 
>thu8 actually known to have fiillen, several others of a simi- 
hi description were picked up, at the distance of several 
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COS0 from each otfa«r, whence it appearf that 9 riiolrer of 
stones in this instnnce took place. The fragments amounted 
to several pounds in weight. One weighed nearly onai 
pound six ounces avoirdupois, and exactly resembled a body 
coated with black paint or pitch. Its interior was of an ash* 
gray colour, and contained imbedded metal lic-iooking partial 
cles. Its specific gravity is stated as varying from 8.35!^ 
to 4.281. On the night of the 7th August, 1822, a me* 
teoric stone fell near the village of Kadonab, in the distnci 
of Agra, with much noise as of cannon, the wind awaken- 
ing those who were asleep, and alarming a watchman wb» 
heard it fall ; on making search in the morning it was found 
warm, and with little smoke rising from it« The stone tva« 
shown in Ijondon in 1827. Several stones fell in the dis*> 
trict of Azim Gerh on the 27th February, 1827. 

These fire-balls, and the meteoric stones they drop, aM 
considered as formed in the earth^s atmosphere, and tli6T»* 
fore as of tellurian atmospherical origin. 

15* Mirage, — On viewing distant objects, it often hap-* 
pens, under certain circumstances, that these objects pre* 
sent many images which are straight, oblique, or inveited, 
and always more or less changed in the contcrar. It is ih4 
appearance of these images, without any visible reflector td 
produce them, which constitutes mirage. In explanation 
of this phenomenon it may be remarked, that as soon . a^ 
the soil becomes heated, the lower stratum of air is also d^ 
fected by the calorific influence. Numerous aerial currents 
are established, and an undulatory motion taking place in 
the air, distant objects become changed in fbrm^ and va4 
riously distorted and broken. If when these changes sM 
going on a calm should prevail, and the mass of atmosphere 
upon the plain remain at rest while the stratum in contact 
with the ground becomes gradually heated, mirage will ariscb 
In such cases the observer will see distant objects in their 
natural positions and forms ; but below them their imagea 
will be seen reversed, and the spectator believe that he Is 
looking at a reflection from the surface of a body of wateti. 
The sky also joins in completing the illusion, its image be- 
ing reflected in the same manner. The whole visibli^ ap> 
pearances, the French philosophers who visited Egypt W- 
mark, ar6 indeed the same as those usually exhiUted bf 
^hibt. All the laws by which the observer has been accMs- 
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tomed to judge of the existence of water, viewed at a di«* 
tance, are here called into action, and the man of science w$ 
Well as the peasant alike find themselves deceived. 

This curious appearance is noticed by several of oar In* 
dian travellers. Thus, Mr. Elphinstone, in describing his 
|)assage through the Great Desert, says, " Off the 26th No- 
vember we marched twenty-seven miles to two wells in the 
desert. In the way we saw a most magnificent mirage, 
which looked like an extensive lake, or a very wide rivect 
The water seemed clear and beantifiil, and the fiffuree of 
two gentlemen who rode along it were reflected as distinctly 
as in real water." The same very interesting writer le* 
marks, *' On the 22d we made a inarch of thirty miles to 
Moujffur ; the heat of the afternoon was intense, while wd 
halted as usual in the naked plain to give our people som^ 
Water and to take some refreshments ourselves. In the 
course of the day several hundred skins of water came to 
tis from Moujgur, where Bahawul Khan had sent his princi- 
pal officers to receive us. Towards the evening many per<» 
tons were astonished with the appearance of a long lake^ en* 
tUmng several little islandt. Notwithstanding the weW- 
knowp nature of the country, many were positive that it 
Was a lake, and one of the surveyors took the bearinffof it.»* 

Other varieties of mirage are noticed by Colonel Tod in 
his valuable work on Rajasthan. 

16. Black Colour of the Ski/ over the Himmaleha.'^The 
sky, when viewed from lofty mountains, presents a deep 
blue colour approaching to black. This fact is often men- 
tioned by travellers among the Himmalehs. Thus, near 
the sources of the Ganges, the dazzling brilliancy of the 
dnow was rendered more striking by its contrast with the 
dark blue, approaching to blackness, of the sky ; and at 
fright the stars shone with a lustre which they do not pre- 
i^ent in a denser atmosphere. " It was curious to see them,'' 
says Captafh Hodgson, " when rising, appear like one sud- 
den flash as they emerged from behind the bright snowy 
iSUmmits close to us ; and their disappearance, when settinf 
behind the peaks, was as sudden as we generally obsetvea 
H to be in tneir occultations by the moon." At Ztnehhii 
1 6, 13d fbet above the sea, the atmosphere exhibited that 
very datk-hldck colour which is observed from great eldva- 
tianA. Th6 son shone like an orb df fire without the leftM 
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haze. At night, the part of the horizon ^here the moon 
was expected to rise could scarcely be distinguished before 
the limb touched it ; and the stars and planets shone with a 
Imlliancy never seen unless at great heights. 

With a transit-telescope of thirty inches, and a power of 
thirty, stars of the fifth magnitude were distinct in broad 
day ; but none of less size were perceptible. At Sub4thC^ 
420Q feet above the sea, stars of the fourth magnitude re- 
quire a power of forty to make them visible in the day. 

17. Sufti-ise and f^illar of Light, or Zodiacal Light in 
India. -^Sunrise is often characterized by the appearanot 
of a pillar of light, which never fails to make a strong im- 
pression on those who take an interest in the natural phe- 
nomena around them, and who, for the first time, witnetf 
this beautiful appearance. Dr. Adam, in the following de- 
scription of Indian sunrise, mentions this luminous ap- 
pearance : — 

** The country in th^ neighbourhood displays a thousand 
charms compart with the district near the Junma. The 
roads are dry, and the rocky elevations in front, having a 
covering of beautiful shrubs, entwined with numerous va^ 
rieties of climbing plants, give quite a new feeling to the 
mind on viewing the prospect. New animals, too, inhabit- 
ants of these, present themselves. The peacock, arrayed 
in all his gorgeous hues, and shining with a native glossi- 
ness of plumage, is not unfrequently' seen perched on a pro- 
jecting block of granite, while herds of antelopes bound 
along the plain below ; and the shrill cry of the Indian par- 
tridge, heard on every handi first cheers the traveller with 
the opening day. I was much delighted one morning here 
with viewing the natural phenomenon of sunrise. Con- 
trary to my usual practice, I had^started early with my bag^ 
gage. It was quite dark, excepting what light the stars ^ 
forded^ which in India is always considerable at this season 
(October), when not a doud obscures the expanded vault 
of the heavens. After moving on for some time, on turn- 
ing my eye towards the east, I could perceive the first ap 
pearanoe of day. It was not dawn, but a mere grayish pil- 
lar of light shooting from the horizon upwards, in the shape 
of a comet's tail,- but without lustre ; .the e£fulgence, if it 
could h« «o called, resembling that of the milky way moM 
than any other ^object in nature which I have seen. Thif 
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dull pillar of light was well defined. If continued a long 
time apparently little increased in size, and without having 
acqaired mach brilliancy. At length its sides near the bot- 
tom gave way, and the light, now stronger, difihsed itself 
laterally to a considerable extent. By-and-by the stratum of 
clouds immediately over this expansion displayed the roseate 
hue of mom, and the whole heavens became (though yet 
faintly) illuminated. The rosy tints, disappearing in their 
tmn, were succeeded by a greater degree of pale light, 
and soon afler the neat approach of the great luminary him* 
self was announced by a pillar of red or orange^red light, 
which terminated in the orb, now appearing large and fiery, 
through the medium of the horizontal morning air. Tins 
is the general course of sunrise in India, as I have often 
witnessed since. The precursory phenomenon of the piU 
lar of ligktf with the successive changes, being then new to 
me, appeared perhaps more interesting on that account." 

This pillar of light is the zodiacal light of astronomers, 
wMch we find first mentioned in modern times by Childraus 
in the year 1559. After his observation had been recorded, it 
was entirely forgotten until again seen by Cassini on the 
16th March, 1683. Since that period its appearance is often 
recorded by naturalists. Its nature is not well understood. 
Cassini, Mairan, Euler, Laplace, Regnier, Hube, and 
Hahn have speculated v^th more or less plausibility in re- . 
gard to it. 

18. Miasmata. — Under this name we understand that 
matter or those matteirs which, emanating from marshes 
and other situations where organic bodies are in a state of 
decomposition, and received into the human system, produce 
disease, particularly remittent and intermittent fevers, dice. 
A moderate degree of heat is necessary for the formation 
of this poison, and also a moderate quantity of moisture. 
Low situations are more exposed than nigh ones to miasm, 
ad it is formed at the. earth's surface, and as it rises up^ 
wards becoming more and more diluted with pufe aur. 
Thus the inhabitants of the Campagna di Roma retreat on 
the approach of the sickly season to the higher grounds, 
and consider it dangerous to sleep in the lower apartments 
of a house. Stagnation of the air sometimes allows dan- 
gierous accumulations of miasmatous matter ; the |prowth 
of underwood is very favourable to its accumulation, by 
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breaking and arresting the currents of air, which would 
otherwise sweep through the forests ; and plains without 
intervening rising grounds, high walls, or trees, are &vour- 
able to the diffusion of miasm, hy allowing every slight 
horizontal motion of the air to intermix latOTally the pure 
and contaminated portions of it. Thick ranges of trfees, by 
impeding this horizontal commixture when the air is calm 
or nearly so, and by altering the direction of light breezes* 
are very effectual in confinmg marsh-effluvia. That some 
kinds of poisoi\pus matters are produced by the decomposi- 
tion of animal and vegetable substances seems highly prob- 
able : others again may emanate from the intenor of the 
earth as the result of subterranean action ; and these prob- 
ably are the most noxious kinds. 

] 9. Climate. — British India, situated partly in the torrid 
and partly in the north temperate zone, is enclosed bj 
boundaries varying much in character, — ^namely, on tbie 
west by the great Western Desert ; on the south-west, 
south-east, and south by the ocean ; on the east by moun- 
tain-ranges ; and on the north-east and north by the vast 
alpine land of the Himmalehs, — a mountain-barrier so ele- 
vated as nearly to shut out the atmosphere of India, and 
thus to secure a meteorological system for itself, different 
from, and independent of that of Hindostan. As to form 
and elevation above the sea, striking contrasts are displayed 
between the flat lands of the Ganges, the mountain-chains 
of the peninsula, the littoral plains of the Cirpars, and the 
table-lands of Mysore. Its surface exhibits sandy deserts, 
bare rocky plains, extensive cultivated fields, jungles, and 
dense forests, — ^traversed by numerous and often consider- 
able rivers, but rarely varied by the appearance of lakes ; 
over which blowrs, for one half of the year, the south-west 
monsoon, and during the other half the north-east mon- 
soon, thus affording the conditions for a strikingly-marked 
climate. The year is divided by the Hindoos ^nto six sea- 
sons, but the more common division is into three, viz. the 
rainy, cold, and hot seasons ; the rainy in general extends 
from June to October ; the cold from November to Febru- 
aiy ; and the hot from March to May. Evei^ year there ie 
a variation in the commencement and termmation of the 
■easons, which renders absolute precision imposfuble in the 
ftatejDifint of them. The healthy season may be said to be 
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from NoTember to the setting in of the rains, and the »»- 
healthy season during the period of the rains, and a short 
time after their termination. The following short view of 
the climate of particular provinces will afford to the reader 
a general conception of the healthiness and unhealthiness 
of the different provinces of Hindostan.* 

1. MADRAS PRBSIDVNCT. 

The CarruUic. — ^The climate of the Gamatic may be gen- 
erally characterized as dry and hot. The range of the 
thermometer at Madras is usually from 72° to 92° ; bat 
sometimes, during the hot months of May and June, it is as 
high as 98° and even 1 05°. In January, February, March, 
and April, the monthly mean is from 77° to 86° ; the ex- 
treme variation in each month is usually from 15° to 22°. 
In May, June, July, and August, the monthly mean tem- 
perature is usually about 91°, 90°, 88°, and 87°, respect^ 
ively, the extreme variation being generally from 18° to 23°. 
During September, October, November, and December, the 
monthly Mean falls progressively from 86° to 77° or 76°, 
December being generally the coldest month. The extreme 
variation in these months is from 13° to 18°. ' The hot 
and windy season of May, June, and July is generally the 
most healthy : sickness prevails most about the commence- 
ment of the pionsoon, or from August to November. Some- 
times, however, it is^eatest in December and January, and 
at other times in June and July. The prevailing diseases 
are /(f»«r, dysentery^ and hepatitis or liver complaint, 

iVavancore. — The weather, of this province, which is sit- 
uated at the south-western extremity of the peninsula, is 
usually hot. Heavy falls of rain take place between June 
and December. After these showers the sun generally 
shines, and produces a disagreeable moist hpat. The pre- 
raling diseases among the Europeans are hepatitis and dys' 
entery ; and among the natives fevers and ulcers of the 
lower extremities. 

Coimhetdor, — This country is upon the whole healthy, 
and the houses of the native cultivators more comfortable 
than in many parts of the peninsula. Fevers are th^ pre- 

* The view of the climate of the provinces we owe cbiefif to Amesley, 
Young, Bnader, sad Ohrtstie. 
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Ttiiiiif diwaaef, vrhk^ in some seaflom become epidemic^ 
particalarly among the nativei. 

Malabar and CanarM. — ^These provineei form the princir 
pal part of the Malabar coast; and extend from Codiin to 
SadasbeTagfaor. In February the low countiy becomes ex- 
tremely hot, and the vapours and exhalations ao dense tha^ 
it is difficult to distinguish objects at the distance of a few 
miles. The heats increase during March and April, and 
with them the quantity of aqueous vapour. On the setting 
in of the western monsoon in May, the whole is condenseS 
into rain. Fevers, dysentery, and hepatitis are the prevail- 
ing diseases among the Europeans ; and fevers and ulcere 
of the lower extremities among the natives. 

Darwar Districts — The most opposite climates an met 
with in different parts of the southern Mahratta country ; 
£>r the western parts, towards the Ghauts, may be reck- 
oned among the wettest of the Indian peninsula, and the 
eastern among the driest. The average quantity of rain in 
the latter is from twenty to twenty-six mches ; in the former 
a larger quantity often falls within one month. The climate 
becomes gradually drier as we proceed eastward from the 
Western Ghauts ; and as Uiis chain runs north-north-w£st 
and south-south-east, we have consequently a drier climate 
in the northern parts of the district than in the southern* 
on the same meridian. Thus, at Suondak the dipiate is 
rainy and cool ; at Gokauk, on the other hand, which is in 
the same longitude, it is dry and hot. A considerable quan- 
tity of rain falls as far eastward as the country continues 
hilly ; but beyond this the supply is scanty and precarious. 
In August, 1824, according to Dr. Christie, a good deal fell 
at Darwar ; while, at the same time, not a drop had fallen 
fifteen miles to the east, and the wells were nearly dried up. 
For three weeks in July and August, 1827, the rain con- 
tinued nearly incessant at Darwar, and during the same 
time not a drop fell in the eastern parts of the district. 
The difference in the habits and mode of ^ife of the in- 
habitants of the western and eastern parts of the district 
abundantly testifies how very opposite are their respective 
climates. In many places, the former are often for weeks 
during the monsoon confined to their own villages, not only 
by the severity of the rains, but, in many instances, in con- 
sequence of all communication being stof^ed by the swoUen 
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Aidfailuu PttriBf thM dnary period (in anticip«^on of 
which a ftoek <m pfoyisioBS if always laid in), thWinhabit- 
anU ait round a fin in the oenCre of their . miserable dwell- 
ings, wbtch are eenstantly filled with smoke. When t|iey 
4e Tenture oat th^ wrap themseWes in a eunly^* arid over 
this plaee <* a sort of thatched case or shell, made of the 
leaves of the jaar^\ or some other of the palm tribe. It is 
broad ever ^ whole back and shoulders, narrowing to a 
peak immediately over the head, and coming down the front 
over the foce just as far ae is necessary to give it a firm 
hold^ with a slope sufficient to carry the water that fidls cm 
it clear of the body.** In the eastern parts it is very (Hffer- 
ent. The rain is seldooi $o severe as to prevent the inhab- 
itants firom going out for Ibur-and-twenty hoars at one 
time ; and precautions against heat, not against cold, are 
necessary. The villages in the western parts consist of 
thatched hats, whose ste^ sU»tng roofs nearly reach the 
ffround, the walls being only a fow feet high, that they may 
be effectually protected from the rain. Every spot is covered 
with vegetation. Hedges and trees covered with twining 
planta, line the roads, and the thatched roofs are oAen con- 
cealed by creepers, generally cocombers, pumpkins, dec. 
The villages in the eastern parts present a curious contrast 
to the above. Generally not a spot of green* for many 
months, relieves the horrid glare. All is parched and brown. 
No protection being required against heavy rain, the houses 
are buik entirely of day, which one heavy shower, such as 
the western inhabitants constantly experience, would com- 
pletely level to the ground. The walls of the houses are 
formed of sun-baked clay, and are from eight to ten ieet 
high. Upon these is supported a terrace-roof composed of 
branches of trees or bamboos, and covered with clay. No- 
thing can be conceived more ugly than these villages. On 
every sidft square masses of dry clav give one more the 
idea of huge ant-hills than of human habitations. In these 
places, wood being found in too small quantity to serve m 
Ibely cow-dnilg is used for this purpose, which, being mAde 
into small cakes, is thus plastered on the walls of the hoaass 
lo dry in the sun. When ready, it is ooUeeted into piles 
Mke peat-stacks in a 8«ot<^ vilUge. 

^▲asliveWiahsi. t Banssns tebcWtanis. 

Vol. III.- R 
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Mysore, — ^The Trhole of this country has somewhat of tht 
character of a table-land with its accompanying mountains. 
The elevation varies from 1900 to 4700 feet. The donate, 
according to Hamilton, is temperate and healthy to a de- 
gree anlmown in any other tract within the tropics. The 
monsoons, or boistert)a8 periodical rains, which at diiSemit 
times deluge t^e coast of Coromandel and Malabar, have 
their force broken by the Ghauts, and from either side ex- 
tend to the interior in frequent showers, which, thongfa 
sometimes heavy, are seldom of long continuance, and pre- 
serve both the temperature of the climate and the yerdure 
of the fields throughout the year. The island of Serin- 
gapatam, on which the capital is buik, is under the ijnfluenee 
of both the noi^th-east and south-west monsoons ; rainj 
weather continues from the beginning of May tintil the 
commencement of December. January, February, March, 
and April are dry and sultry. From the middle of Decem- 
ber till the beginning of February, cold and bleak north-east 
winds prevail ; and between this period and the commence- 
ment of the south-west monsoon is the hottest season. 
The atmosphere is damp, and the dews more or less heavj 
throughout the year, particularly in January, Febniary» 
^farch, and April. The variation of temperature between 
the day and night is also greatest at this season. The un- 
healthiest periods are M^ch and April, or a little before- the 
setting in of the south-west mon'soon, and about the close 
of October. Bangalore, the principal military cantonment, 
about 3000 feet above the sea, is one of the most temperate 
places in the peninsula. In 1800, the thermometer was ob- 
served not to rise higher than 82°, nor to lyi lower than 68*. 

SeUem and the Baramahl, which form a part of the tabl^ 
land above the Eastern Ghauts, have a climate and seasent 
nearly the same as those of Mysore. 

The Balaghauti or Ceded DistricU. — This country it ele> 
vated, but not so high as Mysore. The weather and eli^ 
mate on the whole are nearly the same &s in Mysore. 

' Bejapore. — The climate and the seasons resemble these 
of the Ceded Districts. 

The Northern Circars, — To the south of Goringa, stveng 
north-east winds prevail along the shore for the first twe 
months of^ thd year, which, together with the sea-breezes, 
moderate the heat. But where the windi pasv over the sail 
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•tenant marshes, as they do in almost every part of the 
seacoast of this quarter of the province, their influence 
upon the health is baneful. During March, April, and part 
of May, high winds from the south-west prevail, and are 
attended with clouds of dost. In May, June, July, August, 
and September, the wind generally blows from the west 
over- an extensive parched soil, and hence become intolerably 
hot ; so that the thermometer, as formerly mentioned, not 
unfrequently reaches 110^ or even 112^, and stands above 
100^ at midnight. In the hilly and more inland parts, the 
air, owing to the exhalations from the jungles and forests* 
is unwholesome, particularly in the valleys and ravines by 
which the hilly districts are intersected. Owing to the 
great power of the sun in the dry and sandy plains of the 
south of this province, coup de soleil not unfrequently occurs. 
The diseases are fever, hepatitis^ and dysentery, 

Hydrabad. — ^This province is a table-land ; hence its tem- 
perature is lower than the latitude indicates. At the city 
of Hydrabad, during the cool season, the thermometer is 
often as low as 40^ and 45^. In this district the south-west 
monsoon usually commences about the beginning of June, 
and continues with some intervals till the middle oi October. 
During November and December the sky is generally 
cloudy, the winds easterly ; and sometimes, when the north- 
east monsoon is heavy, a considerable quantity of rain falls 
Dews are frequent during January and early in February ; 
but both these months, and March, April, and May, are 
dry. The mean monthly temperature, in-doors, is stated 
as follows i^anuary, 73° ; February, 75° ; March, 82® ; 
April, 89° ; May, 90° ; June, 86i° ; July, 81° ; August, 
70° ; September, 78° ; October, 78° ; November, 75° ; De- 
cember, 73° ; giving an anhual mean of nearly 80°. This 
b perhaps a little higher than the thermometer placed in a 
more exposed situation would indicate. The daily range 
is often very considerable, particularly during November, 
December, January, and February, amounting in the shade 
generally to about 20°, and not unfrequently to 30°. Fevers 
and dysentery are the prevailing diseases. 

Aurungabad. — ^The aspect of the country, the climate, and 
seasons are nearly the same in the eastern districts of thii 
province as in the province of Hydrabad. 

Candeish. — ^The climate and seasons are here not mato* 
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ItMf different from those of Aurungabsd, or Malwidi, U 
be noticed afterward. 

n. BOMBAY PRBSIDBNCT. 

The new town of Bomhay, the capital of the prendencj, 
n built in a low, muddy, unwholesome tract of land ; hence 
the climate is unhealthy. Poonahf a military station and 
|>opulouB city, about thirty miles eastward of the Ghauts, 
and about 25<K) feet above the sea, is comparatively healthy. 
The altemations of temperature are great and sudden. 
The prevailing diseases are remiitetU and intermiltem fevera, 

Ouzerat. — ^Westerly vrinds prevail the greater part of the 
year. In May and June they are very hot. During De- 
cember and January, east and north-east winds prevail, and 
remarkably thick fogs are generally observed etery morning 
in these months. 

III. BBNOAL PBBSIDVNCT. 

Bengal, — ^The cold season commences, according to Dr. 
Jameson, with November, and ends in February. About 
the middle of October the weather begins perceptibly to 
chan^. The days are still oppressively hot; but the 
mommffs and evenings gradually become cool. The wind, 
which during the preceding months had blown generally 
from the south and the east, now begins to come round to 
the west and north, and to carry along with it those heavy 
masses of clouds which almost constantly float about and 
obscure the horizon during the whole of the rains. The 
atmosphere, from being viery damp and watery, grows dry 
and elastic, and the heavens begin to brighten a Kttle. But 
these appearances are not yet uniform ; the sky still at 
times becomes gloomy and overcast, and heavy showers,, 
accompanied by thunder and lightning, show that the 
south-east monsoon has not yet finally taken its leave. 

In November the weather becomes delightfully fair and 
pleasant. A cold sharp wind now blows steadily fVom the 
north, and frequently also from the west. The air is dry, 
clear, pure, and serene ; the vault of heaven is of a beautiful 
deep azure colour ; and, in general, not a cloud is to be 
seen. The nights are clear, with heavy dews. The ther- 
mometer in the ^shade ranges throughout the month ttom 
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66® to 86® ; the mean heat about 74® ; mediom altitude of 
the barometer, 29.98. 

As December comes on a considerable change takes place. 
Although the middle, of the day and the aflemoon b^ 
clear and fine, a haze generally towards ' evening collects 
round the horizon, and obscures the setting sun. As the 
night advances thick fogs, sometimes general, sometimes 
partial, begin to collect, and do not disperse until morning. 
A^ they are broken up by the influence of the sun's rays 
their vapours rise and form gray masses of clouds, which 
reniler the early part of the day hot and unpleasant, and 
do not disappear until it is far advanced. These fogs do 
not by any means occur every night. Sometimes, though 
rarely, the whole month passes over without them ; ordina* 
rily they appear only three or four times ; sometimes during 
several nights successively. As in November, the north 
and west are the prevailing winds. They are very sharp, 
hut blow steadily, never rising to a gale, nor falling to a per- 
fect lull. The range of the thermonieter is from 56® to 
78® ; the mean temperature about 70® ; altitude of the 
harometer, 30.01. 

During January mucl;!. the same weather prevails. The 
air is serene, and to the feel piercingly cold. The wind 
hlows steadily, and perhaps more forcibly, from the north 
and north-west, than in December. Fogs are still very 
frequent, and sometimes so thick that scarcely any object 
is visible until a late hour in the morning ; and every thing 
exposed to the external air becomes wet and covered with 
drops of moisture. They may be often seen rolling in dense 
large bodies in opposite erections. During. the clear nights 
heavy dews fall. The range of the thermometer is nom 
47® to 75® ; the mean heat about 68® ; altitude of the ba- 
xometer, 29.99. 

The weather keeps very pleasant until the second week 
of February, when the middle of the day grows warm ; and 
the change of the wind to the south and east, and the col- 
lection of clouds in the horizon, with threatenings of thun- 
der-gusts, portend the approach of the hot season. At 
night the air is raw and cold, and the mornings are foggy. 
The thermometer ranges from 65® to 82® ; the mean heat, 
76® ; altitude of barometer, 30.3. 

Somcitimes a few heavy and refreshing showers fall about 

It 2 
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Christmas ; bnt the ^hole of the coM seftson is generally 
marked by the total absence of rain. It is remarkable hovf 
invigorating the cold bracing wind of the north, and the 

eire elastic air and clear sky of these months, prove to the 
uropean constitution, harassed and broken down by th» 
previous long continuance of moist and oppressive weather. 
The appetite and strength, which liad long before failed, 
now return, and the whole frame becomes li^t and Springy. 
Vegetable nature partakes of the generally salubrious effects 
of the season ; and garden plants and exotics, at all other 
times killed by the excessive heats, now grow with fresh- 
ness and vigour. 

The hot season may )l>e considered to set in fiiiriy with 
March. The sun now becomes very powerfiri, and the 
days are warm, and even hot. They are however pre- 
vented iltom being oppressive by the strong and steady 
winds uniformly blowmg from the south. Fogs are yet 
not uncommon in the mornings ; and as they clear up, go to 
the north to form, with the thick dispersed masses of clouds 
that are constantly drifted along the horizon by the wind, 
materials for the approaching storms. These storms, which 
by the inhabitants are termed north-teesterSf do not, however, 
generally octMt till towards the middle and end of the month. 
They are Usually preceded, during several days, by cloudy 
mornings and strong gat^s. Then, for one or two evenings, 
domes on distant thunder, with strong gusts of wind, but 
without rain. Towards the afternoon of the dfty in which 
the storm is to occur, the wind, that during the morning 
and forenoon had been continued and boisterous, begins to 
fail, and at length settles into a dead calm. The air becomes 
oppressively sultry. The clouds gather in the north-wesjt, 
and form a deep, dense, lowering bank. Vivid lightning, 
accompanied with heavy thunder, and gradually advancing 
nearer and nearer, indicates the immemate approach of the 
storm. At length the calm is suddenly interrupted by a tre- 
mendous burst of wind, and by clouds of dust which darken 
the horizon. Then follow torrents of rain, with clos# and 
heavy thunder ; and these are soon succeeded by a serene 
sky and cool air. The appearance, however, of these sud- 
den commotions is not always the same. Sometimes a 
•bower of hailstones precedes, or comes in the place of the 
iMavy fall of rain ; sometimes there is no rain, even when 



BENGAL PltMlDENCT 109 

t1k6 fbty 6t th« wind and qaantity of the lightningf are ex- 
eeisiye. The general time of their cominff on is about 
•unset ; they rarely occur earlier than six in the afternoon, 
6r later than midnight. When the days keep clear and th* 
Wind moderate, heavy dews fall at night ; but in blowing 
weather th^re is no dew, the moisture, as it settles, being 
carried off by the wind. Range of thermometer, from 
^^^ to 86<^ ; mean temperature, 79° ; altitude! of barom- 
•eter, 29.86. 

April has generally blowing weather throughout The 
-prevailing wind is still the souUi. The atmosphere is some- 
times clear, generally hazy, with much dUst, and thic'k loose 
•clouds continually moving to the north. The weather is 
Ihot, but pleasant, till towards the end of the month, when 
;€he nights become close and sultry. The general dos^ 
mess, hewever, is from time to time relieved byfhun^er* 
-.storms and seasonable falls of rain. The wind usually 
becomes hot to the feel about the 20th, and so continues to 
*the end of the succeeding month. Ran^e of the ther* 
rmometer, from 78° to 91° ; mean heat, 84° ; barometrical 
raltitude, 29.75. 

May is the most disagreeable month in the year* In thi 
commencement there is high wind at times ; but during tlM 
greater part of the month the weather is exceedingly <»M6« 
fftill, and oppressive. The nights especially are sultiy. 
There is little or ilo wind in the mornings, which are thi^ 
and hazy, with low, gloomy, scattered masses of clouds. 
But as the sun nses a breeze springs up from the south, and 
keeps gradually freshening until the evening, when it 
again rades away. The air is hot but inelastic; and 
as it does not carry off the perspirations, leaves the body 
moist and clammy. The dejection and lassitude now uni* 
▼ersally produced by the great heats are, however, fbrtu- 
nately removed bv the frequent occurrence of violent north* 
westers, with their usual accompaniments of thunder and 
rain. There are no fogs during April or May. The ther* 
mometer ranges from 81° to 93° ; mean heat, 86° ; baro* 
metrical altitude, 29.60. 

In some years, but not always, nor even generally, be- 
tween the 15th and 25th of this month, the horizon beeomes 
overshadowed with Jark, thick clouds from the sonth-east 
quarter, and muck lain fhUs diuing several days, aoniti* 
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tnting what are called the lesser rains* But more com- 
monly the close muggy weather continues, with little inter- 
ruption, until the end of the first or the beginning of the 
second week of June» when the veering round of the wind 
towards the east, the occurrence of thunder in the evening, 
and the constant cloudy state of the atmosphere indicate the 
approach of the regular rains. These commence from the 
4th to the 18th of June, and continue, with frequent varia- 
tions, during the four following months. At fijrst they set 
in with thunder-showers, sometimes heavy, sometimes 
light, generally from the south and east. Then follow 
several days of very heavy rain, during which the sun is 
completely hid from view. Then there is a show of fair 
weather, with sunshine and beautiful clear nights ; but this 
is of very uncertain duration, and liable to be interrupted 
with scarcely any previous warning. The heavy rain 
rarely keeps up for more than forty-eight hours at a time ; 
then gradually diminishing to drizzling, and at length giving 
way to fair weather. There is at frequent intervals, during 
the whole period of their continuance, much vivid ligh£ 
ning, with violent thunder-storms and gusts of wind. The 
wind frequently changes from east to south and west, rarely 
to north. Its return to the east, and fixing steadily in that 
quarter, is usually accompanied with heavy rain. 

As soon as the rainy season has fairly commenced the 
atmosphere becomes manifestly cooler, apd the weather in 
ffeneral very pleasant ; the only exceptions being now and 
then a sultry night, and the dead oppressive calm which some- 
times precedes a storm. From the dust and other particles 
floating about in the atmosphere being carried away by the 
successive showers, the sky during the intervals becomes 
beautifully clear, the sun shines with purest splendour, and 
the nights are bright. There is very little variation of the 
atmospherical temperature throughout the season. The 
thermometer ranges from 77° to 88® or 90°; the mean 
heat being 81°, or perhaps a degree or two higher. The 
air, from the constant rain, becomes surcharged with mois- 
ture, and every thing exposed to it gets damp and mouldy. 
There is, consequently, little alten^tion in the barometer. 
The mean altitude is about 29.45. 

There is little perceptible change in the weather till the 
middle of October. The zain then begins to abate, the 
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«fadwen are fewer in number, and, though heavy, of stiort 
duration. The wind gets very variable. There are still 
frequent storms of thunder ana lightning ; but they gene- 
rally pass <^ without producing rain. The days are yet 
sultry ; but the mornings and evenings begin to grow cool; 
and the increasing clearness of the aur, with the coming -on 
of dews at night, presage the speedy accession of the cold 
seaaon* At length the veering round of the wind to the 
west-north-'west quarter, the disappearance of clouds and 
vapours from the horizon, the shaipness and dryness of the 
air, the rapid rise of the barometer and concomitant &11 of 
the thermometer, towards the end of the month, evince the 
entire departure of the rains. The total quantity of rain 
fidling during the season varies much in different years. 
Id Bengal the average has been fixed at eighty inches. 

Bahar.*^The seasons are nearly the same in this province 
ae in Bengal ; but as it is higher above the Bea its climate 
is in some respects superior. The nights are generally 
much cooler ; bui it is more subject to great droughts and 
heat, and to parching winds from the west duriii^ the warm 
•eaaon. Tirhoot, the north-western quarter of thid province, 
is more elevated and healthier than the districts to the south. 
On account of the soil and climate Bahar has been selected 
by the British government as a proper country for the im- 
provement of tne breed of horses, the native race of the 
Bengal province being of a diminutive size. A low and 
marshy soil« it Is remarked, seems everywhere uncongenial 
io the horse ; for he appears to degenerate in such places 
^ven when he lives and propagates. In districts in warm 
ledmatea which are more than usually low and marshy the 
horse generally Experiences ^he fate of the Europeans ; he 
either diek soon after he is brought to those places, or his 
t»roffeny seldom reach maturity. 

AUahaSad, — That part of this province adjacent to the 
Oanges and Jumna is low and very productive ; but i^s 
western districts, particularly the Bundelcund territoiy, are 
diversified with high hilife. Between these two divisions 
there is a considerable difiibrence of climate, the former be- 
ing aultry and subject to hot winds, from which the latter 
is exempt. Benares, the principal military and civil sta- 
tion, contains, according to the census of 1830, upwards of 
•00,000 inhabitants. The cantonments, which are exten* 
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sive, are four or five miles distant from the city. The 
country around is dry and parched. Fever and dysetUery 
are most prevalent during October, November, and Decem- 
ber, owin^ to the inundations from the previous rains and 
the cold ni^ts. 

Oude, — This province is generally level and well culti- 
vated, with the exception of Gorucpoor. It is, on the 
whole, healthy, except in the vicinity .of jun^es and cotton- 
fields. The district of Gorucpoor is bounded on the north 
by a range of lofty mountains. The country extending 
southward from the base of these mountains is flat, covered 
with woods and jungles, and intersected by numerous 
streams. Easterly winds prevail generally throughout the 
year. The climate is far from being healthy, owing to the 
great extent of jungle, stagnant water, and marshes, over 
which the easterly winds pass before they reach the nvore 
Inhabited parts of the coyntij. Fevers are most prevalent 
and dangerous in May and June. 

Agra, — This province is generally flat and open ; but to 
the South of the Chumbul river, and towards its western 
frontier, it is more hilly and jungly. The climate is tem- 
perate and healthy, except during the prevalence of hot 
winds. \ 

Delhi. — ^The climate of this province is, on the whole, 
temperate, except during the warm seasons when the hot 
winds blow. The north-west quarter is much overgrown 
with trees and thick jungle, and is consequently unhealthy! 
especially during the hot and rainy seasons. The souths 
west quarter is Tree from jungle, and its soil is dry and fer- 
tile. The centre of the province is level imd well watered. 
Meerut, the principal town of the district of the same name, 
is considered one of the healthiest stations in India. Mr. 
Jackson strongly recommends it as a place of residence for 
convalescents, and for those who have become naturalized 
to India, and estranged from their own country. The so- 
ciety is extensive, and the roads good. 

Malwah and Central India. — The climate of Malwah ii, 
on the whole, 'mild. The range of the thermometer is 
small, except in the latter part of the year, when great uA 
sudden changes often take place* The seasons are those 
common to Western India. The fall of rain during June» 
July, August, and September is, in general, moderate and 
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re^nkr. The anntial fall is kliotit fifty inches. Baring 
this season, says our distinguished conntTyman Sir J. Mal- 
cohn, ** the range of the thermometer is very small, seldom 
falling lower tfann 72° night and morning, or rising higher 
than 76° or 77° at noon. Though the mornings become 
cooler after the close of the rainy season, there is no very 
cold weather ontil tlie month of December ; it continues 
until January and part of February. In the latter month, 
in 1820, at six o*dock A. M., the temperature was 28°. 
During the hot season which succeeds the parching winds 
from the northward and westward, that prevail in most 
parts of India to an intense degree, are here comparatively 
mild and of short duration. The thermometer, however, 
during tiie day rises sometimes as high as 98° ; but the 
niglits are invariably cool and refreshing.'' 

Bagur is a hilly region, situated between Malwah txnd 
Guzerat. Owing to its extensive and thick forests fevers 
of a malignant nature prevail during two or three months 
following the rains : the climate can at no period be con- 
sidered salubrious. 

Gundwana is a vast wild region, consisting of rugged 
hills, uninhabited jungles, and deep watercourses, ravines, 
and valleys, covered with forests, and pervaded by marsh 
miasmata. Its climate is generally unhealthy. 

Orista has many features in common with Gundwana, 
and a similar climate. 

HimmaUh Mountains, — The climate of the valleys and 
ridges of this vast mountainous country is, as already stated 
in our observations on the height of the snow-line, much 
milder than we were led to expect from the coniecturos and 
calculations of philosophers, — ^vast tracts, which, according 
to their views, ought to be steril in the extreme, or eternally 
covered with snow, are, on the contrary, richly clothed with 
vegetation, aboundii;ig in animals, and animated by villages. 
Thus Marang, a large village surrounded by lofty moun- 
tains, though 8500 feet above the sea, enjoys a mild cli- 
mate. During eight days spent there by Captain Gerrard 
the temperature varied from 58° F. to 82° F.; and flies 
were very troublesome. The sun, even in July, was scarcely 
visible above the mountains before 8 A. M., and disappeared 
behind them at 5'P. M. There were, alternately, light clouds 
and sunshine, and now and then a little rain, wh^h in this 
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Talley nerar ftdlf heavy ; the height «f the ottter chain af 
the Himmalehs being sufficient to exclude the rains that 
deluge India for three months. Mr. Colebrooke, speaking 
of Zoncheng, a village among these mountains whose height 
is 14,700 feet, which m latitude 31^ 86' N., aoeoiding to 
received theory, should be buried in everlasting snow, as- 
sures us that the case is far different. On evciy side of 
the glen» which is a bowshot across, araeared gently sloping 
hills, for the most part covered with tamo, or Tartaric furze* 
The banks of the river were covered with graas^turf and 
prickly bushes. Around the land was covered with ver* 
dure ; flocks of sheep were browsing, and deer leaping ;; 
altogether it was a romantic mot, wanting but trees to maike- 
it delightful. Gerrard, on the crest of the Hliketd pass,. 
15,786 feet high, observed yaks and horses feeding on tha- 
surrounding heights ; and the climate Was pleasant, the* 
temperature being 57° F. On Zincben, which is 16,1361 
feet high, and on the neighbouring mountains, horses were^ 
observed galloping about in all directions, and feeding oi» 
the very tops of the heights ; kites and eagles were soaring: 
in the air ; large flocks of small birds like Imnets were flying 
about, and locusts jumping among the bushes. The eli^ 
mate is very different from that experienced in crossing th» 
outer ran^e of the Himmalehs at the same season. Here,, 
at ^he heiffht of 16,000 and 17,000 feet, is ahuBdanee^oT 
fuel (metoh, bearing a beautiful yellow flower and no^ 
prickles), good water, and a serene sky ; there, at an infe^^ 
rior elevaiioiiy no firewood is nearer than five or six miies^ 
the <^k>uds hang around the mountains, the sun is scarcely 
visible, and showers ot rain are frequent/ At the village^ 
of P6i, at an elevation of 13,600 feet, there are cultivated^ 
fields of barley, phapur^ and turnips. A Kttle lowei' tne- 
ground was covered with thyme, sage, and many other aro* 
matic plants, besides juniper, swee^rier, and gooseberries. 
Here also are vineyards and groves of apricots.* At Dib* 
ling there was much cultivation, with plantations of apricots 
and walnuts. During Captain Garrard's reaidence hero- 
(August) the temperature was warm, varying frdm 61° F- 

* Tbe apricots form a part of the sabsistencs of the people. At tUa 
season they are pulled, and exposed to the saq on the rooft sf tlis 
i; whea drie4 they are not unlike prunes. 
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atMrariM to 85^ at noon, tho wmd Uoiwuig sl9mi|lj 
ih9 south-west, and the sky frequently obscured with Ughit 
eiouds, attended with little rain. Near the village of N6k6, 
fe the midst of these mountains, situated 18,000 feet above 
the sea, in the heart of abundant population, hs found tht 
grain ** already yellow, with a broad sheet of water* 0Ui^ 
rounded by tall popUr, juniper, and willow4rees, of pr«- 
dtgioos sice, and environed by massive rocks of gramta» 
Here are produced most luxuriant crops of barley, wheat» 
fhtipur ( polvgonum), and turnips, rising by steps to nearly 
700 feet higmr than the village, where is a lama's residence^ 
inhabited Siroughout the year. The fields are partitioned 
by dikes of granite. At Taz-hi^gang they are enclosed by 
baiiierry and goosehenry bashes.'' 

The seasons at this great elev^ion are similar to those 
of our northern latitudes, the grain being sovm in March 
and April, and reaped in August and September. Snow 
generally falls towards the end of October. It seldom ex- 
ceeds two feet in depth, but does not leave the ground for 
Bearly six months. Want of moisture in the air prevents 
its eaf lier descent (since the beginning of October is winter) 
under a clear sky. In the middle of October, 1818, the 
thermometer at sunrise was seldom above 20^ F. ; is 
August the temperature was 75^ F. at noon, and never b»> 
low 62« F. 

30. ScnUtary Depots. — It having been found that thoee 
suffering under the diseases of the lower and hotter parts 
of India had their health improved by a residenee in the 
hilly districts, the government have of late established sani- 
tary depdts in several of the hill-provinoes. Not many 
years back the Mount of St. Thomas, near Madras, was 
considered the Montpellier of the south of India. After the 
fidl of Serin gapatam, and the consequent occupation of the 
table*land of Mysore by the British troops, the cantonment 
of Bangalore became the general resort of all classes whose 
health required a change of climate. Now the Nhilgerry 
mountains, in the same division of India, are considend as 
affording a healthier climate; and there the government 
jhave established a sanitary dep6t. The greatest length of 
the Nhilgerries Proper is from east to west thirty-six miles, 
«nd the medium breadth fifteen miles. 

Although Only twelve degrees distant firom the •qaMtff 
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and flnnomided by plains where the thenn<»iieter not im* 
fireqaently stands in the shade at 100^ F., yet, from its ele» 
▼ated situation, it possesses a mildness of climate not infe- 
rior to the temperate parts of Eorope, and i^so a mat 
equability of temperature, which renders it so beneficial im 
many diseases. During a great part of the year, says Mr. 
Toung, the range of the thermometer on the I^hilgerries 
i» less than is known in any part of the globe ; and during 
December, January, and February, — the season of . the 
greatest cold, — it has never been known to exceed 38o F., 
the greatest heat 58° F., including, between the extremes^ 
a temperature which has always been found congenial to 
the European constitution, and very different in its effects 
from similar oscillations at a higher temperature, as exhib- 
ited in all parts of the Deccan and throughout India gene- 
rally. During the rainy season the thermometer varies but 
little, — ^the range has been so low as 2^° for a whole month. 
Except the three cold months the range will generally be 
from 2^° to 6°, or at most 10°, making the climate one of 
the most equable on the earth ; and consequently very fa- 
vourable to persons of a-consumptive habit. Invalids, on 
reaching the hilts in the cool season, feel the air of the 
mountams too rigorous ; but to the healthy it is the period 
of the greatest enjoyment, when they can wander through 
the woods in search of game, and almost forget that they 
are still exiles from their own country. The only winter 
on these mountains is experienced during this period ; the 
grass which covers the downs and elevated ridges becoming 
yellow and seared ; but the moment the frosts are over, about 
the end of February, the country quickly assumes its verdant 
appearance, and the duties of the husbandman recommence 
just as the plains below are beginning to feel the desolating 
^ects of the hot winds. The climate of the Nhilgerries 
may, in some measure, be considered a perpetual spring ; 
vegetation is slow and steady, except during frosts. Not- 
withstanding the lowness of the thermometer during the 
whole year, sick persons cannot, without risk, expose them- 
selves to the sun from 10 A. M. till 4 P. M. ; and as the 
mornings are very agreeable they are recommended to take 
exercise either on foot or horseback from 6 till 9 A. M., and 
from 5 till 7 P. M., confining themselves in the middle of the 
day, except during the delightful intervals of fine weather 
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which prevail during the rains, when they may walk out at all 
hours with advantage. This precaution is only intended to 
apply to a state of actual sickness or debility ; for persons 
in rude health may get out at all times and seasons. During 
March, April, and May there are refreshing showers. The 
temperature in the sun's rays exhibited to Mr. Ypung an 
excess of from 25^ to 12^ above what the indications were 
found to be in a veranda out of the sun*s rays. 

Should future experience confirm the accounts of the 
sanitary virtues of ^ts climate, this mountainous region, says 
Mr. Young, may become an asylum for such as have lost 
their health in other parts of India, not only superseding 
expensive voyages to the Cape and the Isle of France, but 
in many cases a trip to the mother country. To such of 
the civil and military servants of the India Company as 
have outlived all their relations and friends in Europe, and 
to whom a return thither would amount to a melancholy 
species of banishment, the Nhilgerries present a delightful 
asylum for the remainder of their lives, — a sort of Eurasian 
climate, and within a moderate distance from the friends 
of their adopted country, many of whom they may expect 
to see on the hills. 

A report has lately been published in regard to a sana- 
tarium*for the Calcutta district at Dargeelingt in the Sikkim 
mountains* The travelling distance of Dargeeling from 
Calcutta is about 330 miles. It is situated on one of the 
numerous branches of the Sinehul mountain, elevated nearly 
9000 feet, and forming a remarkable feature in every view 
of the Sikkim hills from the plains. Captain Herbert, who 
visited the spot on the part of the government, is of opin- 
ion that the climate, salubrity of the approaches, and the 
convenience of the situation, all speak in its favour. Its 
elevatiop above Calcutta is 7218 feet, and its mean tempera- 
ture is calculated to be 24° below that of Calcutta, and only 
2° above that of London (52°). 

Accommodation for invalids has been provided at Sinda, 
a station among the hills between the Sutledge and Jumna 
near Subhatto, and 7500 feet above the sea. Even the 
winters here are much less rigorous than in England, with 
tlie advantage of powerful solar radiation, which is said to 
increase as we ascend higher on the mountains. 

Poorect which can be reached by sea at all seasoni from 
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Caleatta in two days, is a station whose pmre and invigo- 
rating air, together with its equable climate, render it on« 
of the most salubrious spots in the East. Dr. Brander 
•ays the best months for convalescents residing at Poorer 
•re February, March, April, May, and the early part of 
Jane, which, as they are found to be the months apparently 
the most trying to the European constitution in other parts 
of India, become, in a ratio corresponding with the differ- 
ence of temperature and other local advantages, relatively 
the most healthy and the best suited to a sojourn on the 
coast. At that period the south-west monsoon prevails, 
and seems to exert with greatest effect its prophylactic in- 
fluence over the convalescent visiter, who is n6t a little 
gratified to find, instead of the tatties and artificial refrige- 
ration necessarily employed at inland stations, a never^fail- 
ing source of cool air in the renovating sea-breezes. Al- 
though a preference has been assigned to the above months, 
it is not easy, in a climate on the whole so uniform as this, 
to point out with precision the period of the year that may 
be considered as the healthiest : the most agreeable, and 
probably the most congenial, to the feelings are the months 
comprised between Ootober and February inclusive, when 
the thermometer ranges between 64° F. and 76° F. The 
extremes of temperature during the twelve months are 64° 
and 89°, subject to very little variation daring the twenty- 
leor hours. June, July, August, and September may be 
considered as the unfavourable months. Seeing how en- 
tirely remote Pooree is from the sources of disease pecu- 
liar to inland stations, the salubrity and uniformity of its 
climate, its ready access at ail periods of the year, and fur- 
ther, the benefits the voyage uolds out to the invalid and 
those sinking under tropical disease, it is probably difficulty 
with such available advantages, to fix upon any spot better 
fuited for a aanatariunif or ct)nvalescent retreat, than the 
one under consideration ; a visit to which might, in many 
instances, preclude the necessity of undertaking voysges to 
Europe or the Ca]pe, — ^performed frequently with coiuider- 
able sacrifioe and inconvenience. 
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CHAPTER IX. 

Hydrography, 

fll^ringt— Hot Spring*— Wells— Lake*— Rirera— The Ganges— Lengtli 
<rf'UM Rivera of India— Cataracts. 

The following obscryations on Sprinj^s, Lakes, Riven, 
and Cataracts are to be considered merely as an addition to 
what is contained in the general and geographical depart- 
ments of these volumes of the Family Library. 

<Sprt9i|;'«.-r-Although India, like other great tracts of conn- 
try, contains many springs, these have hitherto attracted but 
little attention. The temperature of but few of them is 
known ; their magnitudes and geognostical situations ar« 
scarcely ever mentioned ; and their chymical composition, 
excepting in a very few instances, has been neglected. The 
most important feature in the natural history of common or 
perenniai springs, — namely, their temperature, — is rarely 
noticed, although a knowledge of this fact is illustrative, not 
only of the mean temperature of the climate, but also of the 
elevations of the land aboVte the level of the sea ; and our 
information in regard to their chymical nature is equally 
meager. 

Salt Springs t althoogh met with in saline soils, in some 
instances probably connected with a salt formation, might 
be shown to exhibit interesting relations ; yet they are not 
•o curious in a general view as the hot springs in different 
parts of India, concerning which the following details are 
worthy of being communicated to our readers. 

Hoi Smrings. — The appearance of hot springs in a country 
never fails to interest toe geologist, because, mdependently 
of high temperature and other properties, their intimate 
connexion with igneous rocks and distorted conditions of the 
strata, shows not only that a subterranean heat still exists, 
to which they owe in some degree their elevated temperature, 
but also that- they may have burst forth during some early 
•ubtemnean igneous action. 
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They ocenr among the primitive and secondaiy strata of 
the peninsula, and flow from primitive and transition rocks 
in the Himmalehs. Thus Heyne says he heard of a hot 
tpring situated in the middle of the river Godavery, near 
Badrachellum, about 100 miles west from Rajahmundry. 
jSpilsbury mentions two hot springs in the valley of the Ner- 
budda, at the northern base of the Mahadeo hills. They 
are much resorted to ; not indeed for medicinal purposes, 
but principally as a place of pooja or worship, though people 
bathe at times for the cure of cutaneous disorders. At both 
a sort of reservoir has been constructed ; but the western 
spring, near Sohagpoor, is the only one that can be bathed 
in ; and even its heat is too great to allow a person to remain 
in it above a few seconds, while the eastern one is so hot 
that the hand can scarcely be dipped in it. Both emit a very 
offensive smell at the spring head ; but the water from the 
western, on cooling, almost totally loses this smell ; whereas 
that from the eastern, or one near Futtypore, retains it a 
hong time* A lamp held over the place where the west or 
Unbonee spring bubbles up is immediately extinguished ; 
and at about five or six paces off is a cold spring. In a 
paper by the late Dr. White, lately read before the Royal 
Asiatic Society, mention is made of hot wells situated about 
fifty miles south-east of Surat. The temperature of one 
is 111° F., of another 120*^. Mr. H. Wilson notices hot 
springs in Ramghur, that flow from the base of the granite 
table-land of Hazareebagh. There are four springs at the 
spot, varying considerably in temperature ; the water of one 
is at the temperature of the atmosphere, that of another is 
108^ F., while that of the other two is severally 170^ F. and 
190^ F. From the last of these arises much sulphuretted 
hydrogen, the odour of which continues to be felt lonff after 
the water is cooL The water yields a copious residuum 
upon evaporation, having as its chief inipredients muriate 
and sulphate of soda, with a very slight mdication of sul- 
phate of iron. It is not unpleasant to the taste, and the 
cattle are said to be very fond of it. When drunk in suffi- 
cient quantity it acts as a gentle aperient. Captain Frank- 
lin mentions a hot spring flowing from new red sandsloTU^ 
near the river Bagin, in the Pana diamond-district in Bun- 
•dalcund. In the neighbourhood of Uteer, a village about 
tkirtj miles diataiit from Pooree, there is a hot mineral 
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spring ; but Dr. Brander, who mentions it, giTM no details 
in regard to its temperature. Setacuno on the Ganges, 
according to Dr. Adam, is celebrated on account of its hot 
spring, which, like those in Southern Africa, described in a 
former vohime of the Family Library, issues from quartz 
rock. This spring is about 500 or 6(K) yards from the river. 
When Dr. Adam visited it in November, it was running in 
full stream ; but before and during the early part of the rainy 
season he was told it always dried up, and when low indi- 
cates merely the common temperature. He found the sen- 
sation of heat intolerable when the hand was immersed in 
it, and the thermometer stood at 140° F. at'all parts, as well 
near the surface as within a few inches of the bottom. Ex- 
i^epting the increase in the temperature, this water possesses 
no sensible properties different from rain or common spring 
water ; it is clear and tasteless : gas was constantly disen- 
•ffaged from the surface in large bubbles, but the nature of 
Ihe gas has not been determined. Many virtues are attrib- 
uted to the waters in the cure of diseases ; and the Bramins 
who take charge of it derive considerable emolument from 
the crowds resorting thither for relief. Mr. Ludlow de- 
vscribes a hot spring at the town of Sonah, about thirty-five 
miles west from Delhi and fifteen from Goorgaon, at the 
eastern face of the Mewat hills, which are of sandstone, with 
dispersed iron ore. Close to one of the most craggy and 
precipitous of this range is the spring in question, which 
issues out of a hollow dug in the rock. The water, being 
at a temperature of 108° F., is seen bubbling up, abundantly 
charged with gas, and so impregnated with sulphur as to 
diffuse a strong smell through that part of the town in which 
the spring is situated. The well is cut out of the solid rock, 
about thirty feet deep, in the centre of a basin sixteen feet 
/square^ with steps leading down to the water for the con- 
venience of bathing. The whole is covered by a beautiful 
jjome of ancient architecture, and surrounded by apartments 
with open verandas, which form a court or area. Mr. Lud- 
Jow says the water contains no iron, and may be dassed 
rwith the strongest of the sulphureous waters. 

At Jauvi, on the northern bank of the Sutledge, eight or 
ten hot springs burst forth a few feet from the river. A 
thermometer plunged into one of them rose to 1 30 A° F., while 
jthe teinpertUure of the river at -the time, the Ist of Ootobeif 
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WM 61^. The water has a sulphareotis Bmell, with a Tery 
Asagreeable brackish taste, and incrusts the stones with a 
jfellowish matter resembling sulphur. Gcrrard noticed hot 
wells among the mountains at the head of the same river, 
18,000 feet above the level of the sea. A rcmge of hot 
springs, which threw up clouds of steam, was observed by 
Captain Hodgson towards the head of the Ganges. The 
same enterprising traveller discovered, in the upper part of 
the Jumna, hot springs at Oetha*Gur, Bannassa, and Jumno- 
tree ; at the last-mentioned place an arch of snow forty feet 
thick extends across the nascent stream, and completely 
conceals the ravine from which it takes its rise. Under this 
arch are numerous hot* springs. Their vapour melts the 
snow from below upwards, so as to form cavities and arches^ 
while the snow is perpetually falling from above. The tem- 
perature of the water, where it issues from the rock, is 194^ 
F., which, considering the elevation, 10,849 feet, is nearly 
the boiling point of water. These springs issue ^m rocks 
of granile and deposite oxide of iron. Some of them are 
spouting, being projected upwards in columns of consider- 
able magnitude. They are of great sanctity ; and at a spot 
used for bathing a considerable one rises in a pool of the 
river, and renders it milk-warm. This jet is both seen and 
heard as it plays under the surface. Where the Soar and 
the Elgie flow towards the Ganges, there occurs on the op- 
posite bank of the former a series of hot springs, said to issue 
lirom primftive rocks, 

WeUs, — On sinking pits or shafts, we in most districts at 
length reach some reservoir, from which water rises upwards 
ana forms wells. Owing to the peculiar nature of the cli- 
mate in many parts of India, wells are of vast importance in 
supplying the deficiency of rain. In the Balaghaut country, 
or the country between the Krishna and Toombuddra in ths 
north and the Mysore on the south, when taken possession 
of by the British, fifty thousand wells were reckoned. Even 
in the great Western Desert, wherever pits are sunk to m 
•uflScient depth, water is met with. These wells in the 
Desert are often 800, and one was observed 845 feet deep ; 
with this enormous depth some are only three feet in diame- 
ter. The water, which is always brackish, unwholesome, 
and so scanty that two bullocks workin^r for a ni^ht with 
esse empty a wdl, is poured into reservoirs lined with clay. 
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wfaidi Mr. Elphinstone's party drank dry almost in an in- 
«tant after their arrival. The weilt are lined with maaoniy. 
The natives have a method of covering them with boards 
iieaped with sand, that effectually conceals them from an 
«nemy ; so fchat scarcity of water is at once their wo and 
protection. Mr. Hlphinstone notices a magnificent well of 
^e water under the walls of the fort of Bikaneer, 300 feet 
deep, and fifteen or twenty-two feet in diameter. Four 
buckets, each drawn l^ a pair ot oxen, were worked at once; 
and when a bucket was let down its striking the water made 
a n(Hse like a great gun. In India, as in other countries, 
water might l^ brought from below in such quantity as to 
fertilize arid and desert tracts, especially if advantage were 
taken of the day and marl so often met with during the 
sinking of shafts and pits. 

A carious mode of sinking wells is mentioned by Heber, 
as being employed by the natives of the country between 
Agra and Jyepere. They build a tower of masonry of the 
diameter required, and twenty or thirty feet high ^om the 
surface of the ground. This they allow to stand a year or 
more, till its masonry is rendered firm and compact by time, 
then gradually undermining it, the whole tower sinks with- 
out difficulty in the sandy soil. When level with the surface 
they raise its wait higher, and so go on, throwing out the 
sand and raising the wall, till they have reached the water. 
If they adopted our method, the soil is so light that it would 
fall in before they could possibly raise tfa^ wall from the 
bottom ; nor without the wall' could thej sink to any con- 
Aidorable depth. 

I.1.KB8. 

In India the waters of the land are principally distributed 
in the form of rivers and springs, lakes bemg of but rare 
occurrence, and the few that dp appear of inconsiderable 
sixe. Some of these lakes are salt, others fresh, and a few 
owe their chief characters to carbonate of soda. 

Salt Lakes.^-A salt lake, twenty miles long by one and a 
half broad, occuis near .Samber, a Rajpoot town in north 
latitude 26^ 53', and lonsitude E. 74^ 57'. The salt from 
this lake supplies a considerable portion of Upper India, and 
during the Mogul government it was carried as far as Be- 
nares and Bahar. Every year after the rains the water be« 



comes to strongly impregnated, that when the lake dries up 
the salt is found crystallized in large quantities under a layer 
of mud. It is collected towards the close of the hot season^ 
without having undergone any artificial process ; it is then 
spread out and exposed to the sun for ten or fifteen days, in 
which space of time it*hardens and forms large lumps ; on 
these lumps a quantity of dry grass is placed and set fire to,, 
which calcines the external surface and forms a covering' 
sufficiently hard to resist the rain. In this lest state it i» 
sold, and reaches^the different markets. There are many 
other salt lakes in this part of India, as those of Didwana 
and Ser ; indeed, the soil throughout India is so impregnated 
with salt, that it is very rare to see a hollow or low spot 
without a saline efflorescence on the sur&ce. 

In Berar there is a salt lake named Loonar, which, acv 
cording to Captain Alexander, lies in a sort of caldron of 
rocks. It contains in the 100 parts, muriate of soda 20,. 
muriate of lime 10, muriate of magnesia 6. The chief use 
to which the sediment is applied is cleansing the shawls of 
Cashmere. It also forms an ingredient in the alkaline ley 
of the Mohammedans. High in the Himmalehs, toward* 
the sources of the Indus, salt lakes were observed by My* 
Gerrard at an elevation of 16,000 feet. Natron or sodsf 
lakes are said to occur in certain (mrts of the Hmimalehs. 

Fresh Water Lakes. — A large fresh water lake, or rather 
jeel, named the Colair Lake, formed chiefly of the overflow- 
ings of the Krishna and Godavery, is situated at the north- 
east projecting corner of the Condapilly Circar, about five- 
miles south from Ellore, whence the water is conducted inta 
many channels to irrigate the circumjacent country. Its: 
breadth, according to Hamilton, varies from seven to twelve 
miles, while its extreme length may be estimated at twenty- 
two miles, covering an area of about 164 square miles. On 
a failure of the periodical supplies the lake dries up, and 
drinkable water becomes so scarce that the poorer inhabit- 
ants are -compelled to migrate, and sufier privations almost 
equal to famine. Magnificent artificial fresh water lakes, 
formed by dikes built across rivers, are described by Dan- 
gerfield as occurring in Mewar. The Lake of Cashmere 
and that of Manasawara in Thibet, although iii many re- 
spects interesting, do not properly belong to Ihdia^ 
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The riTCTi of India may be classed under two diviaioiM^ 
▼iz. those that flow from the Himmalehs, and those that 
take their rise in the mountains of the peninsula. They 
carry with them to the ocean, not o^ a vast body of water, 
but an enormous qpiantity of the debris of the lands througb 
which they pass. The Himmaleh rivers, as the Indus, 
Ganges, and Brahmapoutra, obtain their supply of water 
partly f^om the snows and glaciers of the mountains, and 
partly from the rains of the monsoons ; while those of the 
peninsula are entirely supplied by the monsoon-rains. The 
rivers most celebrated m history and geography are the 
Indus, Brahmapoutra, and Ganges ; the latter is the most 
important to India as a great province of the British empire. 
From its elevated source, nearly 15,000 feet above the level 
of the sea, the Granges winds through mountainous regions 
for fully 600 miles, and issues into the open country at 
Hurdwar, in latitude 30" north. During the remainder of 
its course to the sea, which is about 1350 miles, flowing as 
a smooth navigable stream through delightful plains, it 
receives eleven great rivers, some of which are equal to 
the Rhine, and none smaller than the Thames, besides as 
many others of less magnitude. It is owing to this vast 
influx of streams that the Ganges in point of magnitude 
so greatly excels the Nile, while the Intter exceeds it in 
length of course by one-third. Like the Nile, it has a vast 
delta, which exhibits the usual characters of such alluvial 
formations. To the natives the inundations of this river 
are equally objects of interest, as are those of the Nile to 
the Egyptians. These annual overflowings of the Ganges 
are owing as much to the rains and to the meltins of the 
snow among the mountains beyond Hurdwar as to the rains 
that fall in the plains ; for at the latter end of June the river 
has risen fifteen feet and a half, out of thirty-two, the sum 
total of its rising; and it is well known that the rainy 
season does not begin in most of the flat countries till about 
that time. In the mountains, the rains commence early in 
April, and near the latter end of that month, when the rain* 
water has reached Bengal, the rivers begiti to rise, but by 
▼ery slow degrees ; for the increase is only about one inch 
per day for the first fortnight. The increase then gradu- 
ally augments to two and three inches, before any quantity 
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of rain taXUs in the flat coontries ; and when the run 
becomes general, the increase on a medium is five inches 
per day. Before the end of July all the lower parts of 
Benffal contiguous tp the Ganges and Brahmapoutra are 
OTeraowed, and form a lake of more than 100 miles in 
breadth ; nbthinff appearing but villages and trees, except- 
ing very rarely the top of an elevated spot, or the artificial 
mound of some deserted village rising like islands in the 
flood. 

The inundations in Bengal differ from those in Egypt in 
this particular, that the Nile owes its floods entirely to the 
rains that fall in the mountains near its source; but in 
Bengal they are as much occasioned by the rain that falls 
in the country itself as by the waters of the Ganges ; and 
as a proof of this, the lands in general are overflowed to a 
considerable depth long before the bed of the river is filled. 
It may be remarked that the ground adjacent to the bank) 
to the extent of some miles, is considerably hisher than the 
rest of the country, and serves to separate the waters of 
the inundation from those of the river until it overflows.* 
The high ground is in some seasons covered a foot or 
more ; but the depth in the lower country varies of course 
according to the irreffularities of the ground, and is in some 
places twelve feet. Even when the flood becomes general, 
the river still shows itself, as well by the grass and reeds 
on its banks as by its rapid and muddy stream ; for the 
water of the inundation acquires a blackish hue^by having 
been so long stagnant among grass and other vegetables ; 
nor does it ever lose this tinge, which is a proof of the pre- 
dominancy of the rain-water over that of the river. The 
•low motion of the inundation, which does not exceed half a 
mile per hour, Is owing to the flatness of the country. 

There are certain tracts of land which require less 
moisture than others^ firom the nature of their productions ; 
these are defended firom the floods by vast dikes, which are 
kept up at an enormous expense. One branch of the Gkm- 
ges is thus confined to the breadth of the Thames at Bat- 

* This property of the bank is caased by the deposition of mod from 
&f waters of the river when it overflows. The inundation, as Buffon 
remarka, purifies itself in its advaiice over the plain ; so that the de- 
position must he greatuit on the pwns nearest to the raaifin of tie 
river. 
Vol. III.— T 
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tersea for an extent of seventy miles ; so that whet> the 
river is full passengers look down on each side as from a 
lofty eminence into the subjacent country. During the 
swollen state of the river the tide loi^s totally its effect in 
counteracting the stream, and in a great measure its ebbing 
and flowing, except very near the sea. The following is a 
table of the gradual increase of the Ganges and its branches) 
according to observations made at Jellinghy and Dacca :— 

▲tJeUtiudi7. AtDecok. 

Ft. l£ Jt. In.. 

InMaykroee 6 6... 2 4 

June 9 6 4 • 

jHly 12 6 ,....5 6 

Tbe first half of August. 4 Ill 

32 6 14 3 

These observations were made in a season when the 
waters were higher than usual ; so that we may take 31 
feet for the medium of increase. The inundation is at its 
height, and continues without diminution for some days 
before the middle of August, when it begins to run off; 
for although great quantities of rain fall in the flat coun- 
tries during August and September, yet by a partial cessa- 
tion of the rains in the mountains there happens a deficiency 
in the necessary supplies. The quantity of the daily 
decrease of the river is nearly in the following proportions : 
•~*During the latter half of August and all September, from 
three to four inches ; from September to the end of No- 
vember, it gradually lessens from three inches to an inch 
and a half; and from November to the latter end of April, 
the decrease is only half an inch per day at a medium. 
These proportions must be understood to relate to such 
parts of the river as are removed from the influence of the 
tides. The decrease of the inundation does not always 
keep pace with that of the river, by reason of the height 
of the banks ; bat after the beginning of October, when 
the rain has nearly ceased, what remains of the water is 
quickly evaporated, leaving the lands highly manured, and 
in a state fit to receive the seed after the sunple operation 
ef ploughing. 

The quantity of sediment contained in the water of the 
Ganges, acoording to Renneil, is truly astonishing. *' \ 
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pflass of water," he says, << taken out of this river when at 
Its height, yields about one part in four of mud. No won- 
der, then, that the subsiding waters should quickly form a 
stratum of earth, or that the delta should encroach on the 
sea." Rennell also eoniputed the mean quantity of water 
discharged into the sea by the Ganges through the whole 
year to be 80,000 cubic feet in a second. When the river 
is most swollen, and its velocity much accelerated, the 
quantity is 405,000 cubic feet in a second. Other writers 
agree that the violence of the tropical rains, and the fine- 
ness of the alluvial particles in the plains of Bengal, cause 
the waters of the Ganges to be charged with foreign matter 
to an extent wholly unequalled by any large European 
river during the greatest floods. The Ganges frequently 
sweeps down large islands, and Colebrooke relates exam- 
ples of the rapid filling up of some branches of this river, 
and the excavation of new channels, where the number of 
square miles of soil removed in a short time was truly 
asti^ishing, the column of earth being 114 feet high. 
Forty square miles, or 25,600 acres, are mentioned as hav- 
ing been carried away in one district in the course of a few 
years. If we compare the proportion of mud, as given by 
Rennell, with his computation of the quantity of water 
discharged, very striking results are obtained. If it were 
true that the Ganges in the flood season contained one part 
in four of mud, we should then be obliged to suppose that 
there passes down every four days a quantity of mud equal 
in volume to the water which is discharged in the course of 
twenty-four hours. If the mud be assumed to be equal to 
one-half of the specific gravity of granite (it would, however, 
be more), the weight of matter daily carried down in the flood 
seasons would be equal to sey^ity-four times the weight of 
the Great Pjrramid of Egypt. Even if it should be proved 
that the turbid waters of the Ganges contain one part in 
HM) of- mud, which is affirmed to be the case in regard to 
the Rhine, we should be brought to the extraordinary con- 
clusiiMi, that there passes down every two days into the Bay 
of Bengal a mass about equal in weight and bulk to the 
Great Pyramid. 

The following table is given by Hamilton of the probabI« 
Ungth of some of the rivers of India : — 
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1. Indns trod 

% JamiM (to its janetlon with tlie Ganges 780 miks) 19M 

S. SoUedge (to tbe Indus 900) 1409 

4. Jhylum (ditto 750) IS90 

ft. Gundiick (to the Ganges 450) WO 

0. Godavery « ttO 

7. Krishna 700 

8. Nerbndda 700 

0. Malianuddy 550 

}0. Tttptee 400 

U. Ca^ery * 400 

CATARACTt. 

The Ganges, Indai, and Brahmapootra, dortng their 
course among the mountains, exhibit cascades hitbc^o bat 
imperfectly described. Some very splendid and beautiftil 
waterfalls are met with in the peninsula ; the most consid- 
erable are those of Dundelcund, of the Western Ghaati^ 
and of the River CaveTy,. 

Falls in Bundelcund. — The only account ,we have bmI 
with of these magnificent falls is giren by Captain Frank- 
lin. He visited ul that are between the Katra pass and 
the Tonse river. The first is near the viUage of Bilol% 
about twelve miles west from the pass of Katra, where the 
fall of water is 398 feet, and the rocky wall of red sand- 
stone over which it is precipitated nearly perpendicular. 
Ten miles farther west is the catarai^ of Bouti, 400 f^ek 
in height, which is very picturesque, owinff to the great 
extent of the circus over which it falls. At Keuti, twenty- 
four miles farther west, is another fall 27S feet in height; 
and westward still, at Chachai, one 362 feet high. At a 
short distance from Chachai is the cataract of the Tonse, 
where the volume of water is greater than in the others, 
but the Tall less, being only 200 feet. 

Man^of the w<iterfalls in the Western Ghauts, although 
exhibiting magnificent scenes during the rains, are com- 
pletely dried up in the hot season. There are many fine 
cascades in the Ghauts above Honoor, which for subUmi^ 
and magnitude will probably yield to few in the wdrlo. 
They have hitherto been little visited, even by Europeans 
in India ; and it is, we believe, only within the last ten or 
twelve years that they have received a name. They are 
situated on the river Shorvntty, about fifteen miles i^ tlit 
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CHiauts fh)m the town of Garsipa, and are now known to 
Europeans by the name of the Falle of Garsipa. 

Fails of Oarsipa, — ^The country in the neighbourhood of 
the foils, says Dr. Christie in a communication to us, is ex- 
tremely beautiful, combining the majestic appearance of a 
•tropical forest with the softer characters of an English park. 
Hill and dale are covered with soft green, which is finely 
contrasted with a border of dark forest, with numerous 
clumps of majestic trees, and thickets of acacias, the ca- 
rnnda, and other flowering shrubs. 

Upon approaching the falls you emerge from a thick 
wood, and come suddenly upon the river, gliding gently 
•monsr confused masses of rock. A few steps more over 
huge blocks of granite bring you to the brink of a fearful 
chasm, rocky, bare, and black ; down which you look to 
the depth of 1000 feet. Over its sides rush the different 
branches of the river, the largest stretching downwanis 
without break in one huge curling pillar of white foam. 
Beneath, the waters by the force of their fall are projected 
far out in straight lines ; and at some distance below the 
i^lk fbnn a thui cloud of white vapour, which rises high 
above the surrounding forest. The sides of the chasm are 
formed by slanting strata of rock, the regularity of which 
fonqs a striking contrast to the disorder of the tumultuous 
waters, the broken detached masses of stone, and the soft 
tint of the crowning woods. 

The effect of all these objects rushing at once upon the 
sight is truly sublime. The spectator is generally obliged 
to retire after the first view of them, in oider gradually to 
fiuniliarize himself with their appearance ; for the feeling 
which he experiences in suddenly coming on them amounts 
almost to pain. After the first impression has somewhdt 
•ubsided, and he has become accustomed to the scene, he 
can then leisurely analyze its parts, and become acquainted 
with the details. 

The chasm is somewhat of an elliptical form. At its 
nanowest and deepest part is the principal fall ; smaller 
branches of the river and little rills dash over its sides, and 
mre almost all dissipated in spray before they reach the 
bottom. The principal branch of the river is much con* 
CCBoted in breadth before it reaches the brink of the prect 

T % 
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Hce, mben it prabably do«a not exceed fli^ in tatf bet t 
but it conluoa s tstj [arge bod; of natei. 

The falti can ani; be Men ^m above, for the eliffi on 
both ikdea of the river HSbrd no path to admit of a deicent. 
Borne gentlemen have attempted to reach the botlom bj 
haviag ihemselTcs lowered bj ropea ; but no one hu hilb- 
eilD lucceeded. A tietr of the falli from below, tnja Dr. 
ChrUlie, would, I Bm convinced, exceed in grandwit e»CTy 
thing ot the kind in the woild. The ipectator can leiy 
eatiljr, and with great ■afetj', look down iota the cbann to 
iti Ter; bottODi. Some large inchned plate* of gDein pR>- 
'' 'h by Laying himself flat upon one 
ia bead considerably beyond the 

iasorement hsa yet been made of 
would appear from Dr.Cbrietie'i 
be much ihbrt of one thoiuand 

be falli in Ihe eoune of the Tiver 
in the pamniula than Oanipa, 
•re ceiebnited by travellers. Of these two are pUtkularlj 
noticed, vii. the Uanga Chuki and Bina Chuki. 

The branch of the river which forms the Ganga ChaU 
is subdivided into two lesser ramificatians, a short disEanoa 
above the fall. The nesreal and by much the largest of 
these strenms is broken by projecling maiies of »ck into 
one cataract of prodigious volume and three or four smaller 
torrents. The water of the large cataract plangei intolho 
isvine below, from a height of from lOD to ISO feet ; while 
the amaller torrents, impeded in their conrse bjr the inter- 
lening rocks, woik their way to a distance of about 300 
Ibel from the base of the precipice, where the whole urate, 
— Ibe other detached portion of the river precipitating itself 
at the seme lime in Iwo columns from a ells' about 300 
feet high, the rapid above flawing nearly at right anglea with 
the pnncipal branch. The eurrounding scenery is wild, 
and the whale olTera a most striking spectacle, apeciatl;f 
during Ibe height of the rains. 

The lecontf cataract is that of another arm of the 
Cavery, at a spot called Birra Chuki about a mile from the 
&U above described. The channel of the river bare b 
i^nad out to a magnificent eipanie, and its atraam divided 
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faito no less than ten distinct torrentt, wfaidi M with i»i 
finite variety of form over a broken precipice of more than 
100 feet, but presenting no single body of water equal in 
volume to the main fall at Oanga ChukL 



CHAPTER X. 

" Geology and Mifnerdogy, 

iGtoOlegy and Mlnsralofj-^l. Soils of India, viz. Soil of Bengal ; Cotton 
Grouad ; Muaaree Soil ; Laterite Soil ; Nitre Soil ; Soda Soil ; Salt 
Soil— 3. Gftognostical Structure and Composition of India— 1. Hiim 

' *fnaleh fc Alnne R^on ; Its Rocks. Minerals* and Mines— 9. Middle 

-'India.;^ Its Rocks, Minerals, and Mines— 8. PeninetUar India; Its 
Roptts. Minerals, and Mines— 4. Submergeuce and Upraising of Land— 
S. Destruction of the ancient City of Ougein and other Places In India 

'^sy a Shower of Volcanic Ashes— 6. Earthquakes. 

Regarding the geology and mineralogy of India onr in» 
fbrmation it very defective, and many yeari^ must elapsf 
before even the general geognoetical and mineralo^cal re* 
lations of so vast a region can be determined* The India 
Company has munificently patronised the researehes of the 
botanist ; it is now time to encourage and forward other 
branches of science. We expect ere long to hear of the 
establishment of meteorological observatories amply fur^ 
nished, in well selected stations, from Cape Comorin to 
th^ centre of the Himmalehs ; — to find carried on by set* 
entific men throughout India those important investigations 
requisite for the illustration of hydrography ; — to rejoice in 
the appointment of active and experienced geologists, min« 
eralogists, and zoologists, for every part of our Eastern 
empire.* What is known of the geology and mineralogy 
of India has arisen firom the labours of Hamilton Bu* 
chanan, Heyne, Voysey, Dangerfield, Tumbull Christiei 
FrankUn, Adam, Hardie, Webb, Herbert, Oerrard, Hodgson, 

* Dr. Tumbull Christie, we are happy to announce, has been ap- 
Boiotad hy the Indian Company to investigate the geology of the Bombay 
ynsidcosy. JL mors ftutooatssSlsstioaeovld not bats bosa mads. 
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Glider, Ooran, and othen . To such at have no opporta* 
nity of consuHing the memoirs and works of these natural- 
ists the following short view of the geology of India may 
not be unprofitable. 

I. SOILS OF INDIA. 

The soil of India, as that of other countries, is formed 

Srincipally by the action of the atmosphere on rocks, and 
ead animal and vegetable matter; tne broken down or 
disintegrated rocks mixed in various proportions with de- 
caying orffanic substances, giving rise to the different spe- 
cies of soU. These soils have particular names in different 
parts of the country, and in many instances the distinctions 
are not without their practical utility. We cannot attempt 
to give a detailed view of this subject, even were it required 
in a work of this description ; what we consider necessaiy 
we shall therefore include under the following heads : — I . 
Soil of Bengal. 2. Cotton ground or regur soil. 3. Mu- 
saree soil. 4. Nitre or saltpetre soil or ground. 6. Soda 
•oil or ground. 6. Salt soil or ground. 

1. SoU of Bengal. — There is no rock of any kind on the 
banks of the Hoogley, nor do we meet with any after en- 
tering on the principal stream of the Ganges, untU we 
approach the province of Bahar. The whole country seems 
to consist of a mixture of clay and sand, in such proportions 
as to form a compound well adapted for the purposes of 
vevetation, and conducing in no small degree to that fer- 
tihty for which the plains of Bensal are so celebrated. 
Disseminated scales of mica often give to this soil a glim- 
merinff appearance, and when mingled in minute grains 
with the sand, more or less prevalent on the banks of the 
river during its whole course, they impart a brilliant lustre 
to the extensive plains. Strata of sand of various colours 
are frequently observed lying over each other ; these seem 
to have been formed in successive seasons ; above them is 
a mixed soil, or sand approaching to soil» When not des* 
titute of herbage the sur&ce bears a coarse grass or reeds. 
On the FerHUzing Principle of the Jnunaations of th$ 
Hoogley^ — ^It is generally supposed that the fertilizing prin- 
ciple of the inundations of the great tropical rivers is vege- 
table matter in various states of decomposition. The al- 
lowing details in regard to the siU of the Foo^ey are at 



INUNDATIONS OV TBS HOOOLEY. tS5 



1 



vtriance with that opinion. It if well known, says Mf. 
Piddington, that while the tracts within the reach of the 
inondatioa preserve their ori^nal fertility, the higher soils 
are gradually and rapidly becoming impoverished, and thi» 
to a degree of which few who have not made the subject 
«ne of attenti<m are aware ; there are some crops which 
cannot be repeated, unless at intervals of three or four 
years ; while on the lowlands these crops have been con- 
tiniied for a period beyond the memory of man. Indigo is 
a striking and the most familiar instance of what is nere 
advanced; the following analyses were made with a view 
to some imprefement in the cultivation of that plant. Por- 
tions of the silt or rmid deposited by inundations were pro- 
cured from Bansbariah near Sukhsagar, and from Moha^}ur 
■ear Kissinnuggur ; the analysji of each gave, in two him- 
dradjparts,— 
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»\*(nm smi 

BuMbarUb Mobatpofc 

Water. i « « 

Saline matter, principally nnrtote of potash. ». Ok 

Vegetable matter deatructible by tieat 4| 

Carbonate or lime IH 

Phoaphateoriiaqie.^ V 

OxideoTinm It IS 

Silica 146 JS9 

Alumina « 0^ 14| 

Loss . . . • • l(^..i. . f *■.< . 99( 

Uoo too" 

. The milodced-for circumstance of only two and a half 
p«r cent, of vegetable matter being found in these speci- 
mens appeared almost to show that such matter was not 
the fertilizing principle, or at least not exclusively. On the 
other hand, nrom six to eight per cent, of calcareous matter 
appearing in them, when, in an extensive series of analyses 
of the hiflher soils, this was alvirays found remarkably dif- 
ferent (seldom more than 0.76 to 1 -per cent.), it seemed 
probable that the calcareous matter was the great agent ; 
and in as far as regards indigo this was found • by experi- 
nient to be the fact,— for a minute portion of lime was found 
to increase the produce upwards of 60 per cent In oon- 
■iiaring tius subject fiirtber, it occurred to Mr. J^iddingtoa 
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tiiat lime miffht probably exift in tohition among tbe rich 
mod on which the leed u «own tm the waters retire,— and 
thit waa found to be the case ; a quantity of it being pro- 
cured at the moment of the aubaidenoe of the waters, it 
was found that the drainings were hifhly impregnated with 
carbonic add gaa, and that lime was neld in solution by it, 
—a fact which perhaps throws some light on the phenomena 
of the formation of htnkur, 

2. The CoUon Ground or Regur Soil forms one of the 
most interesting features in the physical geography of many- 
districts of India. It probably originates mm the disinte- 
gration of trap rocks. It varies in depth from two or three 
to twenty or thirty feet, and even more ; its extent is pro- 
digious, as it covera all the great plains in the Deccan and 
Candeish, some of tho^ in Hydrabad, and perhaps also 
those of other parts of India. This soil is as remarkable 
fat its fertility as for its very ^eat extent ; and a curious 
circumstance is, that it never Ites faUowy and never receive* 
ike ilightest manure. Even the stems of the cotton-plant 
are not allowed to remain on it, being employed for making 
baskets, or used as firewood ; moreover, in all those parts 
of the country where the cotton ground is met with, there 
is so little wood that cow-dung is carefully collected and 
dried for fuel. Cotton, jovaree, wheat, and other grains 
are raised from it in succession ; and it haii continued to 
afford the most abundant crops, without receiving any re- 
turn for centuriea, nay, perhaps for 2000 or 3000 years, — 
thus proving the inaccuracy of the opinion held by agricul- 
turists, that if something be not constantly added to land 
equal to what is taken fkim it, it must gradually deteriorate. 
Attention must be paid to the order of cropping ; but if the 
weather be favourable the ryot is always sure of an abun- 
dant harvest. 

The fertility of this soil is probably owing in part to its 
power of absorbing moisture firom the atmosphere. This 

S>wer is great, even when compared with the best soils in 
ritain. A well-known writer. Sir H. Davy, says, ** I have 
compared the absorbent powers of many soils vrith respect 
to atmospheric moisture, and I have always found it grei^cst 
in the most fertile soils ; ho that it affords one method of 
judging of the productiveness of land." He further states, 
thst 1000 paxU of a cdebiated soil» from Onnistoa in Bavt 
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Lothian, when dried to 312^, gained m an hour, hy expo* 
rare to air saturated with moisture, at a temperature of 
62<', 18 grains ; and that 1000 parts of a very fertile soil, 
from the l>anks of the river Parret in Somersetshire, under 
the same circumstances, gained 16 grains. The following 
are the results of some experiments made by Dr. T. Christie 
on the absorbent power of the cotton soil. He thoroughly 
dried a portion of the earth by a heat that was nearly suffi- 
cient to char paper. He then exposed to the atmosphere 
of a moderately damp apartment 2615.6 grains of it, and 
found, after a few days, that it had gain«Jl 147.1 grains. 
He now exposed it to an atmosphere saturated with moist- 
ure, and found that the vi^eight increased daily till the end 
of a few weeks, when it was found to be 2828.4 grains. 
The soil had therefore gained 212.8 grains, or about 8 per 
cent. 

In the hot season the regur or eotUm ground is traversed 
in all directions by very deep fissures. In the rainy season 
it is in the form of very tenacious clay. Almost all the 
crops raised from it are sown towards the end of the rainy 
season, and therefore during their growth receive com- 
paratively little moisture ; o&n indeed none but that of the 
heavy dews descends on them for a length of time. 

3. Musaree Soil. — In many parts of India there is an- 
other soil, named the muasiib or nauaree toil^ which does 
not form extensive plains like the cotton ground, but is gen- 
erally found at the foot of bills, or in the bottom of small 
valleys. At the bases of the sand stonehills it consists of 
little else than loose sand. On the sides of the hills that 
contain beds of quartz it is very gravelly. 

4. LateriU Soil, — The kUerile or brick stone affords in 
general, on disintegration, a soil not very productive, and 
apt to become extremely hard in dry weather ; but in the 
bottom of many small valleys large depositee of it are met 
with, which have been more perfectly disintegrated and 
mixed with other substances, and form productive soils. 
The soils in the valleys of daf'tlaU districts are also in 
many places very good, when the clay happens to be mixed 
with fragments of quartz. 

5. Niire or Saltpttre Ground or SoU. — ^In India this soil 
18 found in places where there has been a due admixture of 
•biiimI and vegetable Bi»tter» as in dd popoloae villafe* 



JKM sons iKFOiDu. 

built OB Uack cotton graond, or forwing the xieh mould of 
gardeni, as in many parts of the Northern Circars. In sncli 
ntualions, from the beginning of the dir season in Feb* 
mary till the rains conmience again in May and Jmie, the 
streets, and particularly the lower parts of the mad walls 
with which the houses are buih, o? the yard surroonded^ 
appear wet and black in the raining, and crumble down 
into a fine soft mould. What collects in a he^ under the 
walls is gathered every other day by sweeping. It contuns 
about one-fifth of its weig^ of crude saltpetre. The n»> 
tives observe that this substance is produce] abundantly ia 
those years in which the preceding monsoon-mns hav« 
been strongest, and accompanied by a great deal of thun<« 
der and Hghtning. A heavy thunderstorm in April or Hay 
is. likewise reckoned very 4vourable for the manufaeture. 
When the saltpetre has been extracted from this earth,, il it 
thrown in heaps, and spread out when the monsoon is over. 
After lying a year or two it is swept every day, and is again 
found to yiekl, by sweeping it every other day, saltpetrv 
earth fit for the manufacture ; for no potash is added, so 
that the saltpetre seems to be ready formed in the soiL 

The raanofkcture of saltpetre hardly extends lower than 
the eastern limits of Bahar, Mid it is said that the produo* 
lion of nitre is greatest during the prevalence of the hot 
winds. These winds blow from the west, and formerly did 
not extend eastward beyond Bahar ; but from the dianga 
of seasons within these forty years their influence is now 
felt in Bengal ; in which province, on that account, the ex* 
tensive manufacture of saltpetre might be attempted with 
success. * 

Saltpetre grounds are frequent in Bengal. The tendency 
•f the soil to reproduce saltpetre is very troublesome ta th« 
builders and the occupants of houses. ** It caa scarcely," 
■ays Heber, ** be prevented from encroaching, in a f<lw yeai% 
en the walls and floors of all lower rooms, so as to render 
them unwholesome, and eventually uninhabitable.'* Half 
the houses in Calcutta are in this predicament, and their 
tround^floors useless. Cellars are unknown in this part of 
India. 

In Tkhoot, one of the principal districts in India fbr tiie 
manufacture of saltpetre, the^ soil, acoording to TytUfr is 
99mywh«t Ihmtughly inqplrigiiatad with this wibg ta a ge . 
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Duriil If tbe rains md cold weather, it appears alboadanllgr 
on the linke on the walls of houses. From these and other 
damp spots it may be brushed off every two or three dayi 
almost in basketfuls. The ground too, even in the hot 
weather, is so moist that it is extremely difficalt either to 
get earth of sufficient tenacity to make bricks (the country 
being quite destitute of stones), or when the bricks a«e 
made to find a spot sufficiently solid to bear the weight of a 
house. Notwithstanding the greatest attention, the ground 
at length yields, and the saltpetre corrodes the best of the 
bricks to such « degree that the whole house gradually 
sinks several inches £elow its original level. Houses built 
of inferior materials, of course, suffer much more ; one, of 
which the inner foundations were of unburnt bricks, abso- 
lutely fell down while Dr. Tytler was at MuUye, and the 
family had a miraculous escape. Dr. Ty tier's own house, 
one little better, sank so much, and the groundwork was so 
evidently giving way, that at great expense and inconve«> 
nienoe he was compelled to pull down the whole of the 
inner walls and rebuild them in a more secure manner. 
From the same cause a new magazine, which government 
had oidered to be built with an arched roof of hrickworkt 
was, when complete, found so very unsafe that it was ne» 
cessary to demolish it entirely, and rebuild it on anew plan, 
with a roof of tiles. One hundred parts of nitre earth or 
soil from the Tirhoot district, when analyzed by Dr* Davy, 
afforded — 

Nitrate of potssb...... ^. 8.3 

Nitrate of lime 8.7 

Solphate of lime 0.8 

Commsn salt « OM 

Carbonate of lime S5.0 

Earthy matter insoluble in water and nitric acid 40.0 

Water with a trace of vegetable matter la.O 

looio 

The soil in many parts of Ajmere is very nitrous. 

6. Soda SoU or Oround. — Soil more or less impregnated 
with carbonate of soda occurs in different parts of Mysore^ 
where the soda is separated and used for glass-makinff and 
for washing. Soil uf the sctme kind is found in the Coiok- 
beloor pioinnoe, and in many other parts of the peninsula 
itd Jodiiu Hey«e 8iore» the Mda of the Mysore effloiesc^ 

Vol. III.— U 
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on a red iSnniginoas toil ; when purest it if oolleeted bj the 
wathermen, and used by them instead of soap ; hence it is 
known bj the name of washerman's earth. Soda also oo- 
cars in efflorescences on the surface of cotton ground ; but 
there it is mixed with a great proportion of common salt, 
which forms the principid object of a manufactory carried 
on by the people called tank'diggerM by Europeans, snd 
»dU'-peopU by the natives. Saltworks of this kind are of 
frequent occurrence in the Mysore country, which renders 
importation of salt from the coast very trifling. 

6. 6ak Soil or Ground. — In many parts of India the soil 
is richly impregnated with common salt, thus forming a salt 
soil or ground, as it is sometimes termed. Thus, near to 
Yencatagbery, common salt appears to be generally diffused 
over and through a black poor soil, where it is collected »nd 
used for culinary purposes. Between Baydamungulum and 
Tayculum in the Mysore, Buchanan had an opportunity of 
examining one of the places where salt is made. The sit- 
uation was low and moist; the soil a black mould, consist- 
ing of a mixture of sand and clay, that from its appearance 
Would have been reckoned good ; but the impregnation of 
salt renders it for cultivation greatly inferior to soils appa- 
rently of a worse quality and free from salt.' The natives 
allege, that if they walk much on this saline earth their bare 
feet become blistered. In the dry season the surface of the 
earth is scraped off and collected in heaps. In front of 
these heaps the native salt-makers construct a semicircle of 
small round cisterns, each about three feet in diameter and 
a foot deep, with sides and floors of dry mud. Towards the 
heaps of saline earth there is in the floor of each a small 
aperture, with a wooden spout to convey the brine into an 
earthen pot placed in a cavity below. The floors of the cis- 
terns are covered with straw, and the saline earth is put in 
till it rises nearly to the level of the tops of the walls. On 
the surface of the saline earth water is then poured, which 
in filtering through into the pots carries with it all the salt. 
The inert earth, beinff thrown out behind the cisterns, is re- 
placed with Hew earth for saturating more water. In the 
mean time the brine is emptied into a cavity cut in a rock, 
and b evaporated entirely by the sun. The natives say that 
(he salt is sufficiently wholesome. The grain is large and 
eoiMiati of well-foimed cubet ; but the salt is mxti with 
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mich earthy impurity. It u principdly uied bj the lower 
Olden. 

II. GE0ON08T10AL STRUOTORR AND 00MP08ITI0N OF INDII* 

1. Himmaleh or Alpine Region, — It is said that the prin- 
cipal valleys in this alpine land are perpendicular to ita di« 
rection, that is, run from north-north-eaat and north-east to 
aouth-south-west and south-west ; and that frequently the 
surface exposed to the west is nigged, while the opposite 
one, facing the south-east, is shelving. The forms of the 
numrUaiTis are exceedingly varied, beinff described as needle- 
shaped, peaked, conical, ridffe-shaped, and round-backed. 
There are predpiceSf often of fearful abruptness and mag- 
nitude, sometimes continuing mural or perpendicular for 
miles, with an elevation of 200 and 300 feet ; and, accord- 
ing to some travellers, even of 2000 and 3000 feet. The 
Csses that lead through this extraordinary region vary im 
iffht, from that of Tunmng, one of the lower passee, 
which is 13,740 feet, to the pass of Charang, 17,348 feet 
above the sea. We possess but little information as to the 
general and particular direction and dip of the strata ; even 
the principal geoffnostical features of the various formations 
are scarcely at aU known to us. 

1. Primitive Rocks. — From the reports of Webb, Gerrard, 
Franklin, Govan, and Colebrooke, it appears that gneiss is 
one of the most abundant of the stratified primitive rocks ; 
associated with it, in some places having a subordinate 
character, in others predominating, there occur mica^slaUt 
clay'slaie, quartt^ocky homblende'Toeky voistone^ indurated 
talCf primitive limestone, and gypsum. These rocks are va- 
riously intersected by grattite and quartx veins, and in some 
quarters vast bodies of granite, forming whole monntainS| 
are observed rising through the stratifi^ Neptunean rocks 
above enumerated. Schorl and tourmaline are of frequent 
•ccurrence in these rocks. Of the gems, the precious gar- 
aet is the only one we have seen in specimens frx>m the 
Himmalehs, nor is any other mentioned by travellers. It 
has been found in granite at the enormous hei^t of 22,000 
feet above the sea, — an interestinj^^ fiict, showing that the 
ffamet is found at a greater elevation than any^ other gem. 
The observations of our pupils in tropical regions, and at 
the highest northern latitude hitherto reached by nian, like- 
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dMiw tint tbif btautiiiil precious ■Umemi^ flrooi tba 
equator to the vicinity of the north pole. The following is 
an enomeration of the heights above the sea at which several 
of the prinutire rock-formations have been noticed :— 



A earern in prf mitlve limestone near tbe Sotledge. • • • • 0900 

Mountain near the Smledfre, composed of fneise 8390 

B«atward«r. tbe Tartiefanf roounttin, at tbe head of the rivQlef 

Ripaao^, the reeks are fneiss, f raiiiie, »tea-a>Bt>, aadqiiarta* 

rock, with toomaline 11,000 

Pftss of Bmanf , miea-slate, gneiss, granite, containing tounna- 

line and garnet. 19.000 

The Roller or Shatol pass, gneiss....... 19,000 

Itouniains near to the Shatul pass, mica-slate, guetss, and 

granite. 19,996 

3. TranMUion Roek§, — On the primitive formations rests 
%. vast <leposite of rocks of the transitioD class, principally 
consisting of duf^lMU^ grayymcke-iltUef gra^yiaeke^ J^^"^ 
MmU^ gyptum, and traiuition'Umestone, Fossil organic r^ 
mains first appear among these depositee. The ammonUe is 
the most celiArated, on acooant of the soperstitiotts valoe 
attached to iL The heights stated nnder are probablT 
formed of transition clay*siat«, and therefore belong to this 
section :— 

FMt abovb tie 9m. 

Orerhaoglnf llie town of Marang, a OMantain of clay slate 13,000 

Tungrang pass, clay^slate, with jn^rKes and mica 13,740 

Mountains of clay* Mlate on the Chinese frontier, containing am- 
monites 10.200 

Mooiitaias In the aaigkbourhood of Ghiaug, of Mas elay*«late. . . . 18,000 

Mineral SubtUnces utefid in the Art$ found in the Prtmi" 
iioeand Tranaitum Roche of the Himmalehs. — We shall notice 
the rocks and minerals in the following order:— 1. Rocks. 
3. Saline minerals. 8. Inflammable minerals. 4. Metallic 
minerals. 

i. Rock$, — Gramte. — ^Many fine granites occur in the 
Himmalehs, which, owing to their remote localities, are as 
yet of but little value. A beautifol gray porphyritic granite 
occurs, however, close to the cantonment of Almora, which 
would famish ornamental pillars or slabs of any aize. 
. CUof'tUte^—^i this rock, so usefol as a roofing mateiialy 
many extensive depositee are known, but hitherto they have 
not been quarried. 
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Umestone.'^VndBT. this name we include the ytrioue 
mmrbles, whether white or coloured, that have been seen in 
tine valleys and mountains. Captain Franklin mentions a 
variety resembling that of lona, found at no great distance 
from the plains, and also a fine dolomite marble which he 
observed in many places. At no great distance from the 
lona-like marble there is a flesh-coloured dolomite, with 
purple-clouded delineations, which promises welL A mar- 
ble of more crystalline nature appears on the road to Bha> 
dreenath above the Bishen Ganga. 

Gypsum, — ^Tbis rock has a pure white colour and granu 
lar foliated structure. *^ It is probable,'' Captain Franklin 
remarks, ** that its chief use in Bengal, for some time, 
would be as convertible into plaster of Paris, and affording 
a material for cornices and ornamental work, to the banish- 
ment of the very rude productions of this kind we have 
hitherto put up with. There is, perhaps, a sufficient quan- 
tity of it to answer any demand likely immediately to arise* 
V/hen the government-house was last repaired, it was con- 
sidered desirable to obtain a sufficiency for the purpose 
above indicated ; but the fact of its occurrence within our 
mountain-provinces was not known at that time. As it is 
within fifty or sixty miles of water-carriage, it might be ex- 
pected to pay for its transport." 

Poistone. — This rock may be used with advantage for 
lining ovens and furnaces, and for architectural purposes. 
From its softness it might easily be turned on a lathe into 
various useful articles. 

2. SaUne Minerals, — Alum, — This saline mineral occurs 
in efflorescence on rocks of diflerent kinds, particularly on 
alum-slate, and might in some situations be collected with 
profit. 

Sulphate of Iron, or Green Vitriol, — This salt too is met 
with frequently as an efi^orescence, on rocks containing py- 
rites or sulphuret of iron. We do not know that it is any- 
where collected for economical purposes. 

Borax. — Although this salt has not been discovered within 
the present limits of British India, still, as the productioB 
of a neighbouring country, and a valuable article of com- 
merce, it may be mentioned. The whole supply of the 
European market passes through these mountains. 

9. Inflammable minerals, — Sulphur.-^JimonldonM of ful* 

. ua 
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phnr wte formed afOQnd hot tpringt, in the bed of the Rim* 

Enga and of the Gaijia mers, in the province of Kemaoon» 
t mixed with carbonate of lime, from which it can be 
teadily separated by eubliraation. It occur* in considerable 

Xaantities in aome of the galleriea of the lead*mines at 
[ywar on the Tonee, in Jaunsar. 

Mineral Oil and PttoA.— ^Theae minerals do not occur any* 
where 'abundantly. Mineral oil is mentioned as having been 
observed oozing ifrom rocks of limestone in the range be* 
tween Sana and the Ramganga. 

Orapkitej or Black L«ai.— This valuable mineral has not 
hitherto been found in considerable quantity in any part of 
the Himmalehs, although, from the nature of the coantnr 
and the notices of travellers, it is not improbable that enough 
of it will be met with for the various purposes of the arts. 
It occurs in imbedded masses, varying in size from an inch 
to three or four inches in diameter, in a graphitic micap 
■late. 

4. Metallic Minerals* — The Himmalehs have, hitherto* 
afforded but a comparatively small quantity of ore, owinff 
Hot so much to the poverty of this vast country in metalli£ 
erous substances as to the neglect of observers, who have 
been principally occupied with geographical investigations 
and the collecting of plants. The only metals at present 
met with in such quantity as to yield a profitable return are 
copper, iron, and lead ; but besides these there also occur 
gold, antimony in the state of sulphuret, the gray antimony 
ore of mineralogists, and manganese combined with iron. 
We shall now notice, in a general way, these diiferent sub- 
stances.* 

Geld, — In the Old World almost every extensive range 
of mountainous country has been found to afford ffokl, 
which is indicated either by its occurrence in the sands of 
rivere and rivulets, or disseminated in diluvia, or through 
the mass of solid strata. The gold of the Himmalehs oo- 
curs in the alluvial soil of several mountain-rivers, and one 
instance is mentioned of its having been observed in ffrains 
in granite at Kedamath. Dormg the Gbrkholi rule the 

* ArMDic combined with snlpbar, or in the state of yellow and rei 
erptaDcnt, it imponed firom bayoiid thsftnaUsrs, for U bas not beeafooiid 
iatiM Biitisli dooiakiiis. 
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gold collected afforded a small dutj ; but the amoant 
too trifling to render its continuance expedient. It is coi« 
lected from loams, sands, and clays, by washing in the usual 
tnanner. 

Copper JWtnc*.— *-There are seven places where ores of 
copper are raised ; these are,— 



BnpMi per anm M nak 

i:i^r\ »»<• 

•ii'r" i voo 

5. Pokri 600 

6. Khari 40 

7. ShorGurang • 60 

These mines, if they deserve the name, are worked in 
the most miserable manner, under every disadvantage, and 
therefore aiSbrd but paltry returns. No mine can thrive in 
our Indian possessions until well-instructed mine-masters 
and experienced miners are sent out from Europe. 

The ore found in ^he Dhanpur mine is gray copper ore, 
which affords firom 30 to 60 per cent, of copper ; it is as* 
sociated with malachite., or green carbonate Of copper. The 
ores are contained in a compact red-coloured dolomite) 
hence mining operations can be carried on without the ex* 
pense of womlen framework or masonry. The Pokri mine 
or mines are situated in talc slate of a loose texture ; and 
hence the working is more diiiicult. The ores are vitreotn 
and purple copper, both of them rich in copper. The wa- 
ters flowing from the mine are impregnated with sulphate 
tjf copper or blue vitriol. The Sira and Gangoli mities are 
situated in beds of indurated talc, which are enclosed in 
dolomite. Sometimes the one sometimes the other rock 
form the walls and roof of the mine. The iron is yellow 
copper Or copper pyrites , mixed with iron pyrites and smaller 
portions of gray copper ore. The Khari and Shor Gurang 
mines are similarly situated ; the ores are gray copper, yellow 
copper, or copper pyrites, and carbonate of copper. The 
method of working these mines is as follows : — A gallery 
or passage is cut into the face of the hill, with such a bot- 
tom declivity as to allow the water to run off. Where the 
reck may require it, frames of timber, rudely constmeted, 
are set up to sopport ih» roof and sides. The area of the 
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galleij it alwaji 101811 ; in tboM pwU where the hardnesf 
of the rock occasions any difficulty in working it is scarcely 
sufficient to admit a person even in a creepingposture. In 
no place will it admit of an erect position. The ore is de- 
tached by means of a very ill-shaped and disproportioned 
pick) and by chisels and hammers. It is removed fiom the 
mines on skins drawn along the floor of the galleiy by boys. 
The ore, being delivered at the mouth of the mine, is re- 
duced to small fraffments )>y the hand. At Dhanpur, how- 
ever, the work is done by a water-mill. It is next roasted 
in an open fire or forge-hearth with charcoal, afui the heat 
occasionally urged by means of two air-bags or skins, 
which are alternately shut and opened by the hand. After 
being in this way imperfectly roasted, it is smelted on the 
forge-hearth, and the process is repeated till the metal is 
sufficiently^ pure. No flux appears to be used to assist the 
operation. 

Iron Mines. — The wretched condition of Indian mining 
is shown by the fact that the united rent of the numerous 
iron-mines does not exceed the annual sum of 1500 rupees, 
while the iron is of the very worst quality. The mining 
and metallurgical operations in use are on a parallel with 
those of Europe during the dark ages. The Himmaleh 
mines supply chiefly varieties of red iron orty afibrding from 
60 to 30 per cent of metal. i{e<2Aema<ite, associated with mi- 
caceous iron ore, occurs in a large bed in gneiss at Dhaniakot 
on the Cosillah. At Ramghur, on the road from Bhamaori 
to Almora, there are beds of the scaly red iron ore also in 
gneiss. Compact red iron ore occurs in clay-slate, contain- 
ing beds of limestone, at Katsari on the Ramgangn. The 
iron manufactured from it is esteemed the best in the 
province of Kemaoon. Near Kalsi, on the Jumna, there 
IS an extensive bed of specular iron ore. In Chawgarka- 
purgunnah the ore is the brown or the hydrated species, 
which contains manganese ; hence the superiority of the 
steel prepared from it. 

Lead mines. — ^Of these mines, which are numerous, the 
most productive are situated on the river Tonse, at no great 
distance from the Deyra Dhoon. The Borela mine in this 
district formerly paid 3000, the M^iijar 4000 rupees yearly ; 
bat the present rents are much lower. The ore, which is 
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!fiiie gmnular guleiia, is found in claj-«late and claj-ilnte 
limestone. 

f 6. Secondary Rocks, — Regting upon the preceding pnmi- 
tiTe and transition rocks, bat occupying a mach lower situa- 
tion, we 6nd formations of the sectmdary class. These 
form the immediate north-east boundary of the great allu* 
vial plain of Middle India, and are principally of sandstonei 
in all probability of different ages. 

Mr. Scott has coramunicatMl, through Mr. Cobbrookey 
9eme details in rerard to the secondary strata he observed 
on the banks of the Tista and 6ubuck, where -they issue 
lirem the mountains of Bootan. The strata he noticed en 
the Tista are micaceous sandstone> bituminous shale, slate* 
oiay, and coal ; and rocks of the same deacription were 
observed on the Subuck. The coal has a dark hrovm colowy 
with a conchoidal fracture, and is associated with fossil 
wood. The colour of the coal would seem to intimate that 
it ^longs to the brown c6al series, and therefore is of a 
-more Kcent origin than the coal of Damoda near to Cal* 
cutta. The hills formed of these strata, m M r. Golebrooke's 
•^nion, may be considered as fair examples of the entire 
range which skirts the north of Hindoetan. They rise to no 
great height, and constitnte the first step from the plain of 
India, ascending towards the mountains of Bootan and the 
loftier peaks of the Himmalehs. Everywhere, ao for as is 
yet ascertained, the lower range of hills consists of sandstone 
abounding in mica. To the above details we may add, that 
-throughout the whole line of sandstone hills that lie at the 
foot of the Himmaleh chain, according to Captain Herbert, 
-coal oecors in beds varying from a quarter of an inch to a 
foot in thickness. It efUn shows the ligneous texture ; 
and where that texture is no longer visible it presents a 
conehoidiU fracture, and bums with much flame and smoke. 
It appears to be the brown coal of Werner. 

6. Tertiary Rock»,-*An interesting display of rooks ef 
this class was discovered by Mr. Scott at Cooch-Behar on 
the north-east border of Bengal, where the Brahmapoutra 
-emerges into the plain. The strata are of yellow and green 
sand, alternating with clay, that lie horizontally at the 
Jieight of about 150 feet above the level of the sea, and 
ccmtain organic remains resembling those of the blue clay 
9i the London and Hampahiie basins. Mr. Soott also 
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noticed, at Roba^ in the same district, % ftratmn of whito 
limestone containing nummulites and Tertebrs <^ fish, 
•urmoonted by beds of clay which contain the same num- 
molites, and also bones of fish, with specimens of the 
fenera Ostrea and PecUru Near Silhet, the Laour Hills, 
composed of white limestone abounding in nummulites, 
form another example of a tertiary formation in the eastern 
extremity of this province. Mr. Pentland discovered among 
matilated fragments of bones, referable to the nfkammalia 
from these tertiary depositee, remains of four distinct 
^Mcies, viz. 1. A new species of the genut Anthraeotkeiium 
of Cuvier ; 2. A small species of ruminant allied to the 
musk-deer tribe ; 3. A small species of herbiverous animal 
referable to the order Pachydermata, but more diminutive 
than any of tb^ fossil or living species ; and, 4. A carnivo- 
rous animal of the jrenus weasel or viverra. In addition to 
the above the foUoWmg are mentioned by Mr. Colebrooke i--^ 
Sharks* teeth, vertebra and fin«bbne of a shark, crocodiles* 
teeth, vertebra of a crocodile's neck, thigh-bone of a croco- 
dile, dorsal fin and pectoral fin of a balistes, palates of the 
ray, palates of the diodon, oyster-shells of various species, 
a TurriteUoy and several species of Balani and PaUUa, 
These strata thus present us with the same association of 
organized remains that accompanies the tertiary strata of 
Europe, in which extinct genera of the Pachydermata have 
been discovered, and also with marine shells of the same 
genera, if not the same species, with those which charac- 
terize the most modem antediluvian formations, those de- 
scribed under the title of upper marine formation in the Paris 
basin, and to which are to be referred the extensive marine 
depositee encircling the shores of the Mediterranean, those 
covering the less elevated countries of Central Europe, and 
that appear to extend as far as Lake Ural into the interior 
of Asia. The tertiary depositee of Caribari, as already 
noticed, appear to form a band at the base uf the Thibetian 
mountains, since we find them extending to Silhet. How 
(ar this formation may stretch along the peninsula of Ma- 
lacca, and Hindostan it is impossible at present to say ; al- 
though it seems to occur at Madras, where it contains the 
same shells as on the Brahmapoutra, and at Pondicheny^ 
where it encloses ffreat masses of woodstone. 
7. AUuvial Roots. — The usual alluvial deposites occur 
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tlironghout the Himinalehs. The most cnrious statemenl 
in regard to them in one made by Gerrard, who tells us thai 
he met with fossil shells in alluvium at a great height among 
the mountains, as fresh and entire as if thej htSi recently 
emerged from their own element; and that jutt before 
crossmff the boundary of Ladak and Bussahir he was much 
gratified by the discovery of a bed of antediluvian oysters 
clinging to the rock as if they had been alive, and this mt 
16,000 feet above the sea. The verification of this obser- 
vation is expected. • 

II. M1DDLB INDIA. 

In this vast tract the country forms an inclined plane, of 
which the great declivity sinks gradually towards the mouth 
of the Ganges, while the other inclines towards the Indus. 
It is almost entirely composed of alluvial clays, loams, 
Mmds, and gravels, with occasional intermixtures of calca- 
reous concretions named kwikuri fossil woods, and animal 
remains. The most remarkable deposite of t.h» latter 
was discovered near Pinjore, north latitude 30^ 47^, east 
longitude 76^ 54', during the dig^ng of a canal between 
two rivers, by the Sultan Ferose III. It was observed on 
cutting through a hill, in which bones of elephants and men 
were found. The bones of the forearm measured 3 gez, 
or 6 feet 2 inches in .length ; hence it is evident that none 
of them were human, but belonged to large Pacbydermsta ; 
but whether elephant or mastodon is not so apparent. The 
few fixed rocks that occur during the course of the Ganges 
are to be viewed as prolongations of the primitive and sec- 
ondary rocks of the peninsular part of India. We may, 
however, include in this division of India the coat-field of 
the Damoda. This deposite of coal, which occupies both 
sides of the river, has been traced southward to within a 
few ^iles of Raghunathpur, reposing on granite and sye- 
nite ; and about forty miles north-by-east firom that place 
we come to the first colliery ever opened in India. The 
late Mr. Jones, who had the merit of commencing these 
works in 1815, describes this as the north-west coal district 
of Bengal ; he states that he observed the line of bearing for 
^ty-five miles in one direction, its breadth towards Bun- 
cora (on the south-west side) beinff not more than eleven ot 
%rtlve miles from the riTsr; and m coi\iectureS| althosgk 
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trronMQtly, ihtA tfac Nme coaUformation, ciossiiig the val- 
ley of the Ganges near Catroa, unites with that of SUhet- 
and Cashat) which he denominates the north-east coal dis- 
trict. The rocks of this coal-formation are sandstone, . 
■Utte-clay, bitominoos shale, and coal, traversed by Tcins 
of greenstone. The bitaminous shale of the coal-Toof 
abounds with vegetable impressions, and also contains some- 
•aimal remains. The vegetables have not been accurately 
examined, which is much to be regretted, as it would be- 
highly interesting to know if the same or different genera, 
or species occur m the coal-field of Bengal as those met. 
with in similar geognostical situations in Europe. Men- 
tion is Hiade of a Ccdamite^ a Lycopodum^ and a gigantic-- 
species of PateUa. In the coal-pits, of which there are bat- 
three, sunk to a depth of ninety feet, there are seven beds* 
of coal, one of them exceeds hine feet in thickness. The< 
coal is said to resemble that of Sunderland in England^, 
but leaves a larger portion of cinders and ashes. It is 
now extensively consumed in and about Calcutta. 

III. PENINSULAR INDIl. 

A very large portion of the peninsula of India is com- 
posed of Plutonian rocks, as of granite, syenite, and trap, 
the Neptunean strata being much less abundantly dis- 
tributed. We shall now state, in a general way, what is 
known of the geognostical nature of these formations, fol- 
lowing in our sketch a geographic order. 

Guzerat is a primitive district, with occasional displays 
of secondary deposites, and in many places deeply covered . 
with diluvium. In the neighbouring district of Cutch, so • 
remarkable for its salt marsh called the Runn, a coal-field is . 
said to have been discovered, and is likely to be worked. 
Our former pupil, Mr. Hardie, who has made so many good i 
observations, informed Mr. Calder that from specimens he » 
had received he was led to lielieve that in Cutch there ex* ' 
isted secondary rocks newer than the lias. We hope Mr * 
Hardie will be able to verify these conjectures, which are no< I 
without probability, when we call to recollection the chalk} r 
minerals met with in the great Western Desert of India. 

The great western or Malabar chain of mountains, whici it 
QOmmencefl in Candeish and terminates at Cape Comorin ^ 
ifl» at its QAj^eni extremity, covered by a part of the ej >^ 
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tamivB &terhfing trajhfomuUiont vhich esctendi ia tbi» 
quarter from the seas^re of the Northern Ooncan to- a 
Gonsidemble distance eastward, above and beyond the 
Ghauts, as lar as the river Toombuddra and .Nagpore* 
The rocks of this formation, which are greenstone, basalt, 
amygdaloid, wacke, and trap-tufa, are columnar, globular, 
tahulai, and amorphous. The amygdaloidal structure is 
most general in the amygdaloid, in the cavities of which 
lock amethyst and various beautiful and splendid zeolites 
occur. This trap hilU are tabular, terraced, separated from 
each other by ravines often of vast magnitude, and the 
whole friequently covered with fine forests of teak and other 
trees, .forming some of the most romantic scenes in India. 
The elevation of this part oi the range seldom exceeds 
3000 feet; but advancmg towards the sourlh its height 
rradually increases, and granite rocks begin to appear above 
Uie surface between the seventeenth and eighteenth degrees 
of north latitude, and from thence forming, ak>ng with 
gneiss and other Neptunean primitive strata, the chain, with 
tittle interruption, all the way to Cape Comorin, and thence 
to the extremity of the peninsula. The granite tracts of 
India exhibit the same general forms as granitic countries 
in other parts of the world. Rugged hills, with- bold den* 
ticulated outlines, lie grouped together in the greatest ir- 
regularity, or occasionally form rmges, which, when inter* 
posed between the spectator and the evening or morning 
sun, preseht the most varied and fantastic forms. Some 
of these ridges, when their dark outline is seen at twilight 
against a ruddy western sky, emulate in their various forma 
lihe apparently capricious forms of summer clouds, and we 
fan then trace along their summits the appearances of 
fastles, trees, men, and various strange groups. Many of 
the hills have the appearance of mere collections of large 
fragments of rock thrown confusedly together by some con- 
vulsion of nature ; while frequently larger masses, piled 
with great regularity on each other, look like remains of 
^antic architecture. High insulated masses, forming cohp 
siderable hills, in many instances rise abruptly out of a plaia 
to a height of several hundred feet, and present nearly, 
mural faces on several of their sides ; thus affording situa 
tions of immense natural strength, which have almost in- 
variably been taken advaotage of by the native* for, tM 
Vol. III—X 
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•rectkm of their famous hill-forts* These ininla^ Inll* 
are generally met with at the borders of the ^rranite district, 
when it is succeeded by the stratified, primitive, or transi- 
tion rocks ; and, being situated in the midst of very exten- 
sive plains, when they are seen at some distance they have 
▼eiy much the appearance of rocky islands in the midst of 
the ocean. Some of the strongest hill-forts in India are 
of this description ; for instance, Chittledroog, Gooty, 
Copaldroog, Eidghur, dec. Granite and syenite are tra- 
▼ersed by two kinds of trap, — the one is contemporaneous 
hornblende, the other secondary greenstone. In nearly the 
same parallel of latitude this trap-formation is observed to 
terminate also on the seacoast a little to the north of Fort 
Victoria or Bankot, where it is succeeded by the laieriUi 
which extends thence as an overlying rock, with little in- 
terruption, to the extremity of the peninsula, covering the 
base of the mountains, sometimes also their summits, and 
the whole narrow belt of land that separates them from the 
sea ; exhibiting a succession of low rounded hills and ele- 
vations, and resting on the primitive rocks, which sometimes 
rise above the surface ; as at Malwan, Calicut, and some 
other points, where granite, for a short space, becomes the 
surface rock. From the mainland the laterite passes over 
to Ceylon, where it reappears under the name of kahuk, and 
forms a similar deposite of some extent on the shores of the 
island. 

From the extreme point of the land, on the eastern side 
of the peninsula, and northward alonff^the foot of the moun- 
tains, we meet with a country difienng considerably from 
the Malabar coast in aspect and geognostical structure and 
composition. 'The plains of the Coromandel coast form a 
broad although unequal belt of land betweenthe mountainv 
and the sea, composed partly of river, partly of sea allu- 
vium. The mountain chain that forms the eastern boundary 
of the peninsula begins to diverge eastward, where its con- 
tinuity is interrupted by the Valley oi Coimbetoor. Thence 
it divides into many chains, parallel to the great western 
range, but of inferior height ; and in the farther progress 
northward, after branching off into subordinate hilly groups, 
occupying a wide tract of almost unknown country, and 
affording valleys for the passage of the great rivers that 
drain neaily aU the waters of the peninsula into the Bay 
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of Bengal ; this eastern range maj be laid to terminate at 
the same latitude as that of the commencement of the 
western. Granite and syenite appear to form the basis of 
the whole of these eastern ranges, appearinff at most of the 
accessible summits from Cape Comorin to Hydrabad. Rest- 
ing upon them are various primitive and transition stratified 
rocks, as gneiss, mica-slate, quartz-rock, clay-slate, chlorite- 
slate, talc-slate, potstone, serpentine, graywaoke, and lime- 
stone. In many places there are extensive deposites of a 
red sandstone, and also some partial displays of overlying 
trap. 

The flat country of the Camatic, that is of the country 
east of the Ghauts of Mysore as for as the Pennar river» 
seems to consist of the debris of granitic rocks, with plains 
of sand and mud, probably left by the retreating sea. In 
confirmation of the former presence of the sea in the tract 
now occupied by the fiat lands the following fact may be 
mentioned : — On digging a garden about two miles from 
the seashore at Madras, from the surface, for five feet, there 
was a stratum of brown clay, chiefly intermixed with sand ; 
then followed a stratum of blubh-black clay, in which, at 
the depth of twenty-one feet, was a thin and scattered layer 
of large oyiter-thells^ all lying in a horizontal position ; into 
the lamina composing the shell the black clay had penetrated, 
so that they split asunder with great facility. There were 
also shells of the cockle and other kinds. At the depth of 
twenty-seven feet springs began to gush, the stratum be- 
came softer, and more and more mixed with quartz-sand, 
■till, however, of a dark slate-colour. This continued to 
the depth of ihirty-seven feet. In the neighbourhood of 
Pondicherry are beds of compact shelly limestone, and soma 
vemarkable silicious petrifactions, said to be chiefly of the 
tamarind-tree. These deposites at Madras and Pondicherry 
are considered to be tertiary. The bed of the Gavery, or 
rather the alluvial deposites in the vicinity of Trichinopoly, 
afford gem$ corresponding to those found in Ceylon. In 
approaching the Pennar the laterite formation expands over 
a larger surface, and clay-slate and sandstone begin to 
appear. The river-districts of the Pennar, Krishna, and 
Godavery are based on granite, syenite, and various primi- 
tive stratified rocks, all of which are frequently traversed 
by veins and overlaid with masses of trap. Upon the 
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primitive Toeki teit sandftone, and a ttmestona iMemliRng 
in some of iU characters the lia$ of England. The well- 
known diamond-mines of this part of the peninsula are 
situated in the sandstone districts of these riTers. The 
Krishna is much richer in gems than the GodaTery, or pro^H 
ably than any other river of Hindostan. The waters of 
the Krishna and GodaTerj, as they approach the sea, divide 
into numerous branches, and deposite their mineral contents 
during inundations over the low level tract that separates 
^m. These depositee consist, according to Heyne, of a 
black earth, composed of the debris of trap rocks, and of 
decayed vegetable matter washed from the extensive forests 
through which these rivers flow. A characteristic differ- 
ence may be pointed out in regard to the alluvium of the 
principal river of the south, — the Cavery. This river, 
flowing in a long course through the Mysore country, over 
an extensive and generally barren surface of granitic rocks, 
with scarcely any woods or jungle on its banks, seems to 
bring down little or no vegetable matter, but a rich clay, 
produced from the felspar which predominates in the gran- 
ites of the south, intermixed with decompoeed calcareous 
conglomerate, rendering the plains of Tanjore the most 
fertile portion of the south of India. Onwards to Vita- 
gapatan and Ganjam syenite and gneiss predominate, and 
are occasionally covered with laterite. The granite and 
syenite at Vizagapatan contain numerous imbedded gar- 
nets. This vaiiety of granite passes into the province of 
Cuttack. Granite and syenite, with their usual accompa- 
nying stratified primitive rocks, form the basis and principal 
elevations of this district. Sandstone extends over a great 
part of the district of Cudapah : it is in this sandstone, or 
amid its debris, that some geologists place the original 
repository of the diamonds found in this part of India. 
Coal is reported to occur here, and the sand and loam of 
the Mahanuddy, besides diamonds, afibrd grains of gold. 
Granite and gneiss, covered more or less completely with 
sandstone and laterite, continue onward through the dis- 
trict of Medinpur, and thence northward by Bishenpur and 
Bancora to Birbhum. At Bancora the calcareous rock 
named htnkur begins to cover the surface of the granite 
and syenite rocks iivhich rise above the surftMe to coaad* 
etable elevatioflc. 
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In our ^TogreM onward we pass the coal-field of Da- 
moda, already described ; and from it, in a north-westerly 
directioh) the road to Benares leads over granite, of which 
the ranges of hills on the left, and the whole country as far 
as the Soane, and round by Shirghati and Gaya, is probably 
composed. On approaching the Soane river, and crossing 
Che hills behind Sasseram, sandstone begins to appear, and 
seems to continue, with probably only one considerable in« 
terval, all the way to Agra, forming, as already mentioned, 
the southern boundary of the Ganges and Jumna ; that in- 
terval occurs in the low lands of Bundelcund, where the 
remarkable isolated hills, forming ridges running south- 
west and north-east, are all granite and syenite, the high 
lands being covered with sandstone. The geognosy of the 
Vyndhia mountains, which cross the peninsula from east to 
west, uniting in some degree the two northern extremities 
of the Malabar and Coromandel ranges, has been partially 
examined. It can be traced ranging about 75° west, from 
the point called the Ramghur hills, towards Guzerat. The 
predominating rocks in this vast space are granite and 
syenite, with ffneiss, mica-slate, quartz-rock, clay-slate, 
graywacke, and other primitive and transition stratified 
rocks, the relations of which may be well studied in the 
Oodipoor primitive chain of this range, also on the verge of 
the trap near Jabulpur, and in the bed of the Nerbudda at 
Beragerh, near Garrah. These rocks are more or less ex- 
tensively covered by secondary sandstones and limestones, 
of the coal, new red sandstone, and lias formations, and 
traversed and overlaid by enormous bodies of trap. The 
extent of the trap-rocks is very great ; for it has been traced 
northward all over Malwah and Sagar, and eastward to- 
wards Sohaghur and Amerakantak; thence extending 
southward by Nagpore, it sweeps the western confines of 
Hydrabad, nearly to the fifteenth degree of latitude, and 
bending to the north-west, reaches the sea near Fort Vic- 
toria (including the islands of Bombay, Salsette, and £le- 
phanta), and forms the shores of Concan northward, all the 
way to the mouth of the Nerbudda, covering an area of up- 
wards of 200,000 square miles. This vast igneous forma- 
tion covers sandstone in the district of Sagar, and comes 
ftlso in contact with limestone, which it converts into dolo- 
mite. This sandstone, which is red, and generally hoii- 
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zontally stratified, is associated with red mailt tad it 
sometimes saliferous ; hence it is considered to be identical 
with the new red sandstone of Europe. The limestone 
rests upon the sandstone, and is referred to the titLsfonmrn^ 
Hon or England. The well-known diamond-mines of 
Panpah occar in this sandstone. The sandstone flanks the 
mat range of primitiTe and transition rocki^ which extends 
nrom Guzerat bv Oodipoor ; to the north it stretches into 
the Desert to an unknown extent. 

Peninsular India, like every other part of the globe, is 
more or less covered with layers of alluvial matter of va- 
rious qualities and ages ; but hitherto neither in Peninsular, 
Middle, nor Alpine India have active or extinct volcanoes 
been met with, if we except the volcano said to have burst 
forth thirty miles from Bhooj during the earthquake of June, 
1819. 

India, as it appears from the preceding details, affords 
examples of most of the rocks of the primitive and transi* 
tion classes ; but of the secondary series, the only forma- 
tions hitherto discovered are the old red sandstone, coal 
formation, new red sandstone, and lias, the upper secondary 
depositee, as oolite, green sand, and chalk, being awanting. 
Small deposites of tertiary strata occur in the north-east of 
Bengal, and the littoral deposites on the plains of the Coro- 
mandel coast are probably referable to the same class. The 
age of the Himmaleh chain is at present unknown, and we 
are also ignorant of the period or periods when the ranges 
of Peninsular India were elevated. These periods can be 
determined only aAcr an examination of the phenomena 
exhibited at the line of junction of the ranges with the 
bounding strata. Thus, for example, if any range is found 
to have upraised the new red sanastone strata, but not the 
lias limestones which remain in a horizontal position, we 
infer that the range has risen through the new red sand- 
stone before the deposition of the lias, and therefore that it 
is newer thioi the new red sandstone, but older than the lias. 
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ttnrSRAL SUBSTANCSS USEFITL IN THE AftTS FOUND IN HIDDLl 

AND PENINSULAR INDIA. 

I. Rocks — ^2. Barthy Minerals — 3. Saline Minerals^-^* 7n- 
fiaxhmable Minerals — 5. Metallic Minerals, 

1. R0CK8. 

1. Oramte and Syenite,— These rocks, which extend with 
few interruptions from Gape Comorin to heyond Nagpore 
«nd EUichpore, occupying a gr6at part of the Camatic, 
Malabar, and Mysore, nearly the whole of the nizam's do- 
minions, and a large part of Bahar, and which are met with 
<till farther to the north, — in Malwah, Bundelcund, the 
neighbourhood of Delhi, and, as already mentioned, even 
hijjn among the Himmalehs, — are interesting in an econo- 
mical view. Granite is not generally employed in India as 
a building stone, on account of the great expense in wotk- 
ing it ; but large slabs are sometimes brought into the ba^ 
cars for sale by the Wudrahs (a vagrant class of people, 
fomewhat resembling gipsies), and are used for paving the 
floors of verandas in tne better sort of native hoifses, and! 
other similar purposes. It is also hewn into hand-mills for 
grinding com : two or four of which load an ass or bul- 
lock, and are thus carried to the bazar for sale. These are 
the primeval mills of all countries, from the North Cape of 
Europe to Cape Comorin, and are the same as are men- 
|ioned in Scripture. The ancient Hindoo temples at Ana- 
goondy, now partly in ruins, are built of gray mnite, or 
ratber syenite. The massive and gloomy style of architect- 
ure which characterizes all Hindoo buildings, is also met 
with here ; but in one instance it has to a certain degree 
been departed from, for in one of the principal buildings 
there is an extensive colonnade, the columns of which are 
tight, with small pedestals and capitals, and approadhing 
•omewhat in their proportions to the Grecian. Some of the 
pillars are tastefully carved with flowers. A few are in the 
form of caryatides. They support immense slabs of granite, 
which are carved on their under surface, so as to rorm an 
'Ornamental roof. The largest of these slabs, which are in 
^ central part of the building, arei at least thirty feet long. 
A black coloured tr^, whidi occurs imbedded in the syenite 
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•ad otherwise associated with it, is eztensiTely used m 
India for architectural purposes, and for statuary. 

The Hindoos polish all kinds of stones by means of 

Kmnded corundum mixed with melted lac The mixture 
ing allowed to cool, is shaped into oblong pi^^s three or 
four mches long. The stone is sprinkled with water, and 
at the same time rubbed with these oBlong masses ; and 
the polish is increased by the use of masses with suc- 
cessively finer grains. 

Talc'slaU and PoUtoru. — These minerals frequently 
occur together associated with various transition rocksL 
Fotstone is found along with talc-slate and chlorite-slata 
in the south-east part of the Darwar district, and is used 
by the natives in the manufacture of various utensils. It 
is so soft, that pencils are formed of it for writing upon 
books made of cloth blackened and stiffened with gum. 
Both the books and the neatness of the writing are very in- 
ferior to similar ones of the people of Ava. All the fine 
plaster, so much admired by strangers, with which the walls 
of the houses are covered in India, is composed of a mix- 
ture of fine lime and soap-stone rubbed down with water. 
When the plaster is nearly dry, it is rubbed over with a dry 
piece of soap-stone, which gives it a lustre very much re* 
sembling that of well-polished marble. 

Idmestonc-^Some hills on the north and north-east of 
Guzerat are said to be chiefly composed of marble exhibiting 
many colours and qualities. The coarse granular white, 
and white with black veins, are the most frequent; but 
among the ruined tombs and murjids, in the neighbourhood, 
of Ahmedabad, may be found many small mnular varieties 
of different colours, as white, yellow with red veins, and 
green clouded with yellow and even black. Of these de- 
posites of marble no account has been published. A variety 
of limestone met with near Bagulkote, in Darwar, answers 
well as a lithographic stone ; for which purpose it has been 
used at Bombay. LucuUite marble is mentioned b^ Dan- 
gerfield among the productions of Malwahy.and Tod says 
tnere are marble quarries in Rajast*han. The kunkuTi a 
calcareous deposite, is used for cement and as a manure. 

Laterite or Ferruginous Clay-ttone. — This mineral mar 
be described as a clay-stone, more or less impregnated with 
iroDf with a perforated and cellular stiucture. It fireqn«ittr 
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JbMUhtB imbedded in it small masses of elay, qnartz, or 
«andstone. In its native beds, a short way under the sur- 
fycci it is so soft that it can be easily cut with a hatchet or 
«pade ; and when sufficiently compact, and not containing 
imbedded portions of quartz, dbc, it is cut into square 
masses like bricks, and used as a building-stone. Hence, Dr. 
Buchanan Hamilton names it laterite or brick-stone ; and 
ks names in the native languages are derived irom the same 
isireumstance. When these square masses remain in the 
open air for some time they become very hard ; and when 
not exposed to constant moisture they answer admirably as 
building-stones. Most of the handsome Roman Oatholie 
•churches at Goa are built of this laterite. In the principal 
fronts it is covered with plaster ; but in other parts it is left 
bare, and retains its hardness when exposed to the atmo- 
^here. 

S. lARTaT MTNBBALS. 

1. Corundum, — Gray, green, blue, and red varieties of 
^lis very hard mineral, usually more or less perfectly crys- 
tallized, and ranging from opaque to translucent, occur im- 
bedded in granite and syenite in the district of fialem in the 
Madras presidency, among the mountains of the Gamatic, 
snd in ouier parts of the peninsula. It is associated with 
<ileavelaiidite, indianite, uid fibrolite. Some varieties, as the 
blue, when cut in a hemispherical form, exhibit, when 
turned round, a white star with six rays. It is used as 
ornery for polishing hard bodies. 

2. Spinel Ruby, — This fine gem is found at Gananor, in 
tfie Mysore country. 

3. oeryl. — ^The varieties of this gem at present most 
highly prized by the jeweller occur in a locality lately 
^scuvered at Gangayum, in the district of Goimbetoor, 
where they are associated with cleavelandite. The most 
beautiful cut l>eryl known is in the cabinet of the late M. 
H. P. Hope. In the language of the jeweller, its colour 
and transparency are penect, and although weighing not 
ifiore than six ounces, 600f. sterling were paid for it. It i« 
reported, although we believe erroneously, to have been 
Ibund in Geylon ; for Mr. Heath, who discovered and worked 
the beryl mhM of Gangayum, assures us that beryl does 
not oecvat in Geylon ; and, therefore, as M^ Hope's beryl 
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was brought from India, it was veij probably found in Um 
peninsula. 

4. Zircon, — ^Fine Bpeciment of this gem are met with in 
alluvial deposites in the district of Ellore. 

6. SckorloM Topaz. — This interesting variety of topaz it 
mentioned by Dr. Heyne as occurring in different localities 
in syenite and granite districts. 

6. Schorl and Tourmaline occur in granite, mica-slate^ 
and in quartz-rock, bordering the granite and syenite dis- 
tricts. 

7. Ckryioliie, — This gem occurs in the basaltic rocks of 
the secondary trap series in the great trap district already 
described. 

8. Precious Garnet. — In many hills this gem abounds in 
syenite, in others it is imbedded in mica-slate and gneiss. ■ 

9. Pyrope. — This beautiful mineral, the finest gem of the 
garnet family, is mentioned by Heyne as having been met 
with among the primitive rocks of the central parts of the 
peninsula. 

10. Grenatite has been found in the southern parts of the 
Mysore. 

11. Rock Crystal^ and other varieties of quartz, occur in 
the granite, mica-slate, and quartz-rock districts. 

12. Amethyst, — This beautiful kind of quartz is met with» 
in greatest beauty, in drusy cavities of overlying trap in the 
great northern trap district. 

13. Cat'*s Eye. — Varieties of this ornamental quartz are 
found in the alluvium of the river Krishna, also on the 
coast of Malabar. 

14. Camelian, — Mines, as they are called, of this oma> 
omental stone occur in the principality of Rai Beempla, 
about thirty miles due east of Broach, and about five miles 
on the southern bank of the Nerbudda. The stones are 
obtained by sinking pits during the dry season in the chan- 
nels of torrents. The nodules which are found in this way 
are intermixed with other rolled pebbles, and weigh from a 
few ounces to several pounds. Their colour, when recent, 
is dark olive-green, inclining to greenish-gray. The prepa- 
ration which they undergo is, first, exposure to the sun 
for some time, and then calcination. The latter process is 
performed by packing the stones in earthen pots, and cover* 
vug them with a layer five or six inches thick of dried goat's 
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dung. Fire is then applied, and in twelve hoars the pots 
are sufficiently cool to be removed. The stones are now 
examined, and «ome are found to he red, others nearly 
white ; the difference in their respective tints depending in 
partjon the original quality of the colouring matter, and in 
part, perhaps, on the difference in the heat to which they 
nave been exposed. The annual value of camelian ex- 
ported from India formerly amounted to 11,000/. The 
g'eat emporium for these articles is the ancient city of 
ambay, where a very considerable trade is carried on by 
the Borah tribe, whose agents purchase the rough stones 
from the mountaineers, and convey Chem to Gambay, where 
they are wrought into various ornamental articles. Such is 
the low price of labour and of material at Cambay, that a 
complete se^ of female ornaments, necklace, bracelets, cross, 
brooch, and eardrops, ready for setting agreeably to their 
colour and quality, costs from eight to twenty-five rupees, 
the usual price ; or, if very fine, from that sum upwards to 
fifty rupees for the most beautiful set that can be procured. 
Beautiful jaspers and agates are found in the camelian dis- 
trict and other parts of India. In general these silicious 
minerals are derived from the overlying trap-rocks, in 
which they occur in cavities, imbedded masses, and in 
veins. 

15. Zeolite. — The great overlying trap district containp 
the principal species of this elegant ramily of minerals, 
whicn are generally found in drusy cavities. 

16. The felspars and micas of the primitive districts, al- 
though apparently very interesting, have not hitherto engaged 
the attention of mineralogists. Of the hornblendes, the 
common, ' granular, slaty, actynolitic, and asbestine, have 
been met with ; but we do not possess any information in 
regard to the calcareous and harytic minerals. 

Saline Minerals* — Common salt, carbonate of soda, and 
nitrate of potash, as already mentioned, occur in considera- 
ble quantity in some districts, forming the salt, soda, and 
nitre soils, — ^but no beds of these minerals have as yet been 
met with in Southern India. 

Inflammable Minerals, — Diamond, — This beautiful min- 
eral, the most precious of all the gems, is found at Cudapa, 
Banaganpilly, dtc, in the river-district of the Pennar ; at 
Condapilly, in the district of Uia Kiyshna ; near to Bod> 
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drachlkinam, in the bed of the GodaTeiy ; tt SanAhukjopt^ 
in the district of the Mahanuddy ; and at Pannab, in Bim 
delcund. In all these ao called diaqiond districts, there ar9 
deposites of sandstone and alluvium ; and in some instances 
at no great distance appear igneous rocks, as trap and 
granite. The diamond is obtained by washing the alluvial 
sands, clays, loams, and conglomerates; it is said als» 
to have been met with in the sandstone. If the diamond 
be of igneous origin, we might explain its occurrence in 
the sandstone by the action of igneous rocks under the 
sandstone ; if of aqueous origiQ, by the gradual attraction 
and combination of the adamantine carbonaceous particles^ 
disused through the sandstone or alluvium. From facts in 
our possession, it is even not improbable that thi« gem may 
at times appear as a vegetable sectetion, just aa is the case 
with the silicious substance named tabasheer, found in the 
joints of the bamboo. 

Coal is said to occur in connexion with some of the sand- 
stone deposites, and mineral oil and pitch near to sprinffs* 
StUphur, although but in small quantity, was found by Dr. 
Heynp near the Godavery, deposited from a shallow lake 
which extends several miles from north to south. 

Metalliferous Mirierals. — Gold, — This metal, although in 
■mall quantities, has been obtuned by washing the alluvial 
soil of several of the rivers. Silver also, but in small quan* 
titles, has been noticed in this quarter of India. Iron, — 
This metal in the states of oxide, hydrate, carbonate, and 
8ulphuret> is met with in manv parts of the peninsula. 
Iron mines and forges occur in the Mysore, at Coimbetoor^ 
Malabar, and in tt^ Bundelcund country. At present the 
whole of the mining and metallurgical operations are in the 
hands of the natives, and consequently are carried on in 
the worst possible manner. Iron to an^ extent might be 
obtained from the great beds and veins distributed through- 
out the country, smd sold at such a rate as to banish al| 
foreign competition. Copper, — The general use of copper 
or brass utensils among the natives of India, and the pre- 
ference given to them before all other kinds of Tessels^ 
■eem to show th»t in all probability copper was formerly 
•btained in India in considerable quanti^.* At present 

* CokMMl Tod s«^ tbere v abvidnt esppsMBlass ti Ii^m^Ihiv 
aod also mines of ftM. 
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(here Sfe no cop^r mines of impoitmnce in any pait of <mt 
Eastern empire ; although, from the reports of travelieis 
and naturalists, rich ores of copper are met with. The 
ores are carbonate of copper^ or maJLachxtet anhydronu earbo» 
note of coppery which contains half its weight of metallic 
copper, copper pifrUes, or yellow sulphuret of coppert and 
gray copper ore. Lead mines occur in Rajaif h&n« 

4. SpsmROBMCB AND UPRAISING OF LAND. 

The account of Lieut. A. Bumes, who examined tha 

Cutch portion of the delta of the Indus in 1826 and 1829, 

as stated b^ Mr. Lyell, furnishes the following very intetw 

esting details regarding the submergence and upraising of 

land during the earthquake of 1819 : — ^A tract around Sin* 

dree, which subsided during the earthquake in June,* 1819, 

was converted from dry land into sea in the course of a few 

hours ; the new-formed mere extending for a distance of six* 

teen miles on either side of the fort, and probably exceeding 

in area the lake of Geneva. Neither the rush of the sea into 

this new depression, nor the movement of the earthquaksi 

threw down the small fort of Sindree, the interior of which 

is said to have become a tank, the water filling the roaot 

within the walls, and the four towers continuing to stand ; so 

that on the day e^er the earthquake the people in the fbrt, 

who had ascended to the top of one of the towers, saved 

themselves in boats. Immediately after the shock, the in* 

habitants of Sindree saw, at the distance of five miles from 

the village, a long devoted moundf where previously there 

had been a low and perfectly level plain. To this uplifted 

tract they gave the name of ** Ullah Bund,'* or the ** Mound 

of God," to distinguish it from an artificial barrier previously 

thrown across an arm of the Indus. It is already ascer^ 

tained that this newly-raised country is upwardM of fifty 

miles in lenfth from east to west, running parallel to that 

line of subsidence which caused the ground around Sindree 

to be flooded. The breadth of this elevation from north to 

south is conjectured to be in some parts sixteen milest and 

its greatest ascertained height above the original level of the 

delta is ten feet. This upraised land consuts of clay filled 

with shells. Besides *< ifllah Bund," there appeurs to be 

another elevation south of Sindree, puallel to that before 

Vol. IIL— Y 
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mentioned, regarding which, howerer, no exact informatkni 
haa been commnnicated. There is a tradition of an eartb- 
quake having, about three centuries befi^re, upheaved alaiffe 
area of the bed of the sea, and converted it into land, in- the 
district now called ^ The Runn,'* so that numerous harbours 
were laid dry, and ships were wrecked and ingulfed ; in 
confirmation of which account, it was observed in 1819 that 
in the jets of black muddy water thrown out of fissures in 
that region there were cast, up numerous pieces of wrought 
iron and ship nails. 

6. DESTRUCTION OF THE ANCIBNT CITT OF OUCBIN AND OTHIB 
FLAOBS IN INDIA BY A SHOWSE OF VOLCANIC ASHES* 

The volcano said to have burst forth in the district of 
Cutch in 1819 is the only one of modem date mentioned by 
authors as having been observed in India. At an early pe>- 
nod, in the time of the Rajah Vicramaditya, however, if 
we are to credit Hindoo story, a shower of volcanic earth or 
ashes overwhelmed the ancient city of Ougein and above 
eighty other places in Malwah and Baghur. The city which 
now bears the name is situated a mile to the southward of 
the ancient town. On digging on the spot w^ere the lat- 
ter is supposed to have stood, to th^ depth of fifteen or 
eighteen feet, there are frequently discovered entire brick 
walls, pillars of stone, and pieces of wood of an extraordi- 
nary hardness, besides utensils of various kinds, and ancient 
coins. In a ravine cut by the rains, from which several 
stone pillars had been dug, there was observed a space from 
twelve to fifteen feet long, and seven and eight feet high, 
composed of earthen vessels broken and closely compacted 
together. It was conjectured to have been a potter's kiln. 
Between this place and the new town is a hollow, in which, 
tradition says, the river Sipparah formeriy ran. It changed 
its course at the time the city was buried, and now runs to 
the westward. In the Asiatic Journal, the soil which covers 
Ougein is described as being of an ash-gray colour, with 
minute specks of black sand, thus somewhat resembling 
volcanic ashes. Captain Dangerfield observed, at a depth 
of thirty feet, in a so-called tufaceous mass, in the course 
of the Nerbudda near to the city of Mhysir, bricks and 
huge earthen vessels, said to have belonged to the ancient 
day of Mhysir, destroyed by the catastrophe of Oagem. If, 
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on more careful examination, it shall be proved that the 
earthy matter covering the ancient city of Ougein, and the 
beds of tufa-like deposite on the banks of the Nerbudda, and 
in nnuiy other parts of Malwah and Baghur, agree in char- 
acters with the matters that cover Pompeii and llercula- 
nenra, -dice., we shall be entitled to infer that the Hindoo 
*' shower of ashes" proceeded from some volcano or voka- 
noes, the remains of which may still be found in India. 

6. EARTHQUAKES. 

The mountains, hilU, valleys, and littoral plains of India 
are sometknes agitated by subterranean concussions or 
earthquakes ; but these tremblings and heavings of the solid 
mass of the country are not so frequent in India as in many 
ather regions. Ei^hquakes are recorded as having occur* 
red in the course of the Ganges in 1665, 1762, and in 1800. 
In 1803 an earthquake in the course of the Ganges occa- 
sioned great disasters, particularly at Barahat. But these 
agitrtions of the ground are not confined to the middle and 
lower parts of the course of this river, for Captain Hodg- 
son experienced an earthquake near to its sources. He 
says, " We lay down to rest ; but between ten and eleven 
o'clock were awakened by the rocking of the ground, and 
on running out we saw the efiects of an earthquake, and 
the dreadful situation in which w« were placed, in the midst 
of masses of rock, some of them more than 100 feet in di- 
ameter, and which had fallen firom the oli^s above us, prob- 
ably brought down by some former earthquake. The scene 
around us, shown in all its dangers by the bright moon- 
Mght, was indeed very awfiil. On the second shock, rocks 
were hurled in every direction from the peaks around to the 
bed of the river, with a hideous noise not to be described, 
and never to be forgotten. After the crash caused by the 
falls near us had ceased, we could still hear the terrible 
sounds of heavy falls in the more distant recesses of the 
mountains. We looked up with dismay at the cliiTs over- 
head, expecting that the next shock would detach some 
ruins from them : had they fallen we could not have es- 
caped, as the fragments from the summits would have tum- 
bled over our heads, and we should have been buried by 
ihose from the middle. Providentially there were no naore 
•bocks that night This earthqu^e was felt in all parts 
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of the mounUtni, m well as in the pleini of the north-west 
provincei of Hindoetan.*' 

On the 16th June, 1819, the weitem part of Indie wms 
Waited by an earthquake, which spread desolation and panic 
over a vast extent of coontry. It was felt from Bombay to 
beyond the tropic of Cancer ; but the oentre of the shodc 
teems to have been in the province of Cutoh, which suffered 
severely. The first and greatest shock took place on the 
16th June, a few minutes h«fore seven P. M. The wretched 
inhabitants of Bhooj were seen flying in all directions to es- 
cape from their fidhng habitations. A heavy appalling 
noise, the violent ondulatory motion of the ground, the 
erash of the buildings, and the dismay and terror which 
appeared in ever^ countenance, produced a sensation feaf- 
Inl beyond descnption. The shock lasted from two to three 
minatee, in which short period the city of Bhooj was almost 
levelled to the ground. The walls, nom the sandy nature 
of the stone, were crumbled into dust ; nearly all the tow* 
ers and gateways were demolished ; and the houses left 
standing were so shattered as to be uninhabitable. It was 
calculated that nearly 3000 persons perished at Bhooi alone. 
The devastation was general throughout Cutch. ui other 
quarters ita effecte appear to have been equally dbastrous* 
Thus, from Ahmedabad, the capital of Guzerat, we have 
the following description : — << This city is justly celebrated 
for ite beautiful buildings of stone and other materials, and 
for the fiunous sWhin? minarets, which were admired by 
eveiy stranger. Alas f the devastation caused by this com- 
motion of the earth is truly lamentable. The proud spires 
of the great mosque erected by Sultan Ahmed, which have 
stood nearly 450 years, have tumbled to the ground within 
a few yards of the spot where they (mce reared their heads ! 
Another mosque of elegant structure, which lies to the left 
of the road leading to Shahee Ba^h, has shared the same 
Uie. The magnificent towers which formed the grand en- 
trance into the citadel have been much shaken and cracked 
in several places. The fort and town of Jelelsheer are re- 
duced to rums. Many of the people killed were already out 
of doors, which is usually considered a situation of com- 
parative safety. A marriage was about to be celebrated in 
a rich man's family, and the castes had assembled from va- 
llous distant quarters : the shock occurred when they wei* 
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ftaiting in the fitreets, and upwards of 600 of the party 
were smothered in the ruins of the falling houses." 

The effects of this earthquake were indeed so extensive 
that we cannot afford room for more minute particulars ; but 
we may add some account of the sensations felt by individ- 
ual sufferers during the continuance of the shocks. In the 
British camp, which was pitched in a plain between the fort 
and city of Bhooj, the general feeling was an unpleasant 
fiddiness of the head and sickness of stomach, from the 
heaving of the ground; and during the time the shock 
lasted, some sat down instinctively, and others threw them- 
selves on the ground. Those who were on horseback were 
obliged to dismount ; the earth shook so violently that the 
horses could with diiBSculty keep their feet ; and the riders, 
when upon the ground, were scarcely able to stand. At 
Ahmedabad, ** all the disagreeable sensations were experi- 
enced of being tossed in a ship at sea in a swell ; and the 
rocking was so great, that every moment we expected the 
earth to open under our feet." One gentleman, writing 
from Surid;, vidiere the earthquake began at twenty minutes 
past seven, says, " The vibration of the couch I was lying 
on was so great that I was glad to get off it ; the house 
was considerably agitated, — the furniture all in motion ; a 
small table close to me kept striking the wall, and the 
lamps swung violently. I ran down stairs, and got out of 
my house as fast as possible. On getting on the outside, T 
found a number of people collected, gazing with astonish- 
ment at my house, which stands alone, and was so violently 
agitated that I expected it to fall down. Th3 earth was 
convulsed under our feet." Another writes thus £rom 
Baroach : — " Such of the houses as are elevated, and at all 
loosely built, creaked like the masts and rigging of a ship in 
a gale ; the Venetians and window-frames rattling violently, 
and the buildings threatening immediately to fall ; a con- 
siderable lateral motion was impressed on every thing that 
admitted of it. After this more violent concussion had lasted 
a minnte or upwards, it was succeeded by an oscillatory mo- 
tion, of a more equable character, which continued for more 
than a minute and a half, making the whole period of the 
convulsion nearer three than two and a half minutes." An 
intelligent native residing in Iseria gives the following ac- 
count :— *<* Yestevdayt in the ei^ening, a noise issued bcm 

r2 
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tin eatth like the beating of the noftof, and ooetsbned a 
tremblinff of all the peopM ; it appeared moet wonderfali 
and depnvad at all of oar sensee, eo that we coaM not aee, 
ereijthinf appearing dark before oa ; a diziinees came upon 
manT people, so that they fell down.** The inhabttanta 
of Catch, howerer, were much relieved from the dread of 
fbrUier convalnona by the circamatance of a Tolcano having 
opened on a hill about thirty miles from Bhooj ; and, aboat 
ten daya after the firat thock, a load noise like the discharge 
of cannon was heard at Porebander. The sound eama 
firom the east, and was sappoeed to indicate the bursting of 
MM or more volcanoes in that direction. The earthquake 
affected in a remarkable degree the eastern and almost de* 
fitted channel of the Indas, which it reflUed and deepened* 
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CHAPTER XI. 

ConstUutumibest $mted to India-^PretervaHoti of Hulik on 
Board of Skip and after Arrwal^^ManagemaU after lte» 
turn to Europe, 

Afta nostsaitsble (br Racnilts finrliMUtn Service— Afes at wtaieh OflU 
eera mny be sent out— Me4ical Examination of Recruits— Epilepsy— > 
Bman-pot— Cataneoas Bmptfcms — Dyspepsia— Cautions afainst 
latemperanee—INst— Exercise— Danger of musing Mercury— (Tout— 
GraTel— Complexions peculiarly dark and anusually ftir— Rbeuma* 
tism— Mental Derangement— ScroAila— Consumption — Presenraiion 
ot Health on board of Stiip, and after Arrival in India->-Management 
after Return to Europe. 

OONaTITUTIONa BIST SmTBD TO THB CLIMATB OF INDIA. 

CoNaiDxaiNO the numbers of all ranks and denomina* 
tiona annually required in the service of our Indian empire, 
there arises a question of the first importance, — " whatde- 
•cription of men are best fitted to endure the influence of 
fe climate essentially dififerent from that of the mother 
eountry, and which, though highly favourable for particular 
MOitittttiOM, will prove injurious if not fieitai to others 1** 
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We have often thought that officers employed in enlist* 
in^ soldiers for the honourable company did not always 8uf« 
ficiently consider what is the most proper period of life to 
prefer in recruits : for, although a young man of seventeen^ 
well-grown and healthy, may, in his own country, easily 
enough bear the heat of the dog-days, the fatigue of a long 
march, and the pains of hunger and tlnrst ; yet it does not 
follow that he will be fit for the same hard service in a hot 
climate. In India the scorching winds at one season, and 
the damps at others, with the peculiar ills which they never 
fail to bring along with them, are trying enough to the 
most robust and best inured ; how much more so must they 
be to the juvenile and perhaps delicate frame which has not 
attained the vigour of manhood ! During his long resi- 
dence in India, the writer frequently saw the injudicious 
practice of too early enlisting for the torrid zone prove 
&tal to stripUngs, who, had they been permitted to remain 
but three years longer in Britain, nught have grown up into 
hardy men, able to endure the severities and vicissitudes 
of any climate in the world. It is difficult, indeed, to con- 
ceive a more helpless or miserable being than a raw lad, 
during his first severe indisposition in that country, when 
he begins most sincerely to regret the want of his family 
and mends. The glow of health and the vivacity of 
youth, it is true, are for a time rendered more vivid and 
buoyant by the brilliant sunshine and exhilarating air of an 
Asiatic clime ; but no sooner do disease and languor assail 
an individual so circumstanced than the fair illusion van-^ 
ishes : he looks around, but sees, no well-known face to 
cheer him ; he finds himself desolate and abandoned, and 
not rarely sinks into that degree of mental depression 
which is of all states the most likely to aggravate bodily 
complaint. Such is one great evil that arises from enlist- 
ing recruits ibr Eastern service before their constitutions 
are fully formed ; an evil the extent of which may be judged 
of from its results in a single regiment. Sir George Bal- 
lingall, in his excellent Practical Observations onTever, 
Dysentery, &c., page 13, mentions, that " from an inspec- 
tion of the tabled exhibiting an abstract of the register of 
deaths in the second battalion of the Royals, it will appear* 
that during the first year of the regiment being in India, 
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out of 906 Bufferen 160 were ander twenty*five yean of 
age." Under the age of twenty-one no soldier should be 
permitted to proceed to our poseeMiont in the East. 

But as it is injudicioas to despatch to a tropical region 
recruits who are too young, so there may be an equal im- 

?ropri9ty in sending them out at too late a period of life, 
'he habits of the animal economy, like other habits once 
firmly established, cannot be easily or safely altered ; none 
of the great organs of the human firame, preparing or cur- 
culating for a length of years, with a certain energy, a spe- 
cific quantity of any fluid, can be suddenly foroed to do 
more or less without inducing soqpe degree of Tariation in 
thtf^ constituent parts of such fluids, if not producing in 
them a condition actually morbid ; and the same may be 
said of the different smaller elands and emunctories, all of 
which are in some measure aSfected by a change of climate. 
With the exception of the rapid alteration caused by death 
or acute disease on the human frame, there is none so great 
as that which is broug)it on by a removal from a cold to a 
torrid region ; and so far as we are beings adapted by habit 
and constitution to a temperate air, so far is the experiment 
we make in yenturing into tropical climes attended with 
danger. Yet, however great the revolution which takes 
place upon reaching a highly->heated atmosphere, so admi- 
rably are we organized, so nobly fitted for all the purposes 
of life, that, with the necessary care, and at a proper age, 
comparatively little risk is incurred. No soldier, unless he 
has been seasoned to a hot climate in other parts of the 
world, should be embarked for India after passing the age 
of thirty-six. Even to that a^e safety can only be promised 
to his majesty's regiments, vmich consist in geneml of dis- 
ciplined men, who have not to undergo the severe drilling 
to which recruits for the company's service are obliged to 
submit soon afler landing, and than which nothing can be 
more trying to the constitution. We would therefore recom- 
mend that, m enlisting for regiments in India, a preference 
should be given to those between twenty-one and thirty- 
five years old. 

These observations, it must be remembered, only apply 
to those whose condition in life does not admit of their pro- 
curing the comforts and indulgences which the more afflo- 
enl can command. Private soldiers, not many days tJtat 
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luicling, are ofle« in time of war under tlie necessity of 
marching from morning till night, at a season when perhaps 
the thermometer is as high as 80*^ or 90*^ in the shade at 
noon ; sleeping, moreover, on the damp ground, and rising 
half-refreshed to toil on through an unhealthy district,— 
perchance to encounter the enemy. At all times, however, 
when their armies are not in the field, and when stem ne- 
cessity does not demand the imposition of such hardships, 
the different governments of India invariably evince the most 
humane consideration for young soldiers on their first arrivaL 
It is to be observed, also, that the king's and company's 
officers, and the civil servants, feel few of the inconve* 
niences just mentioned, because their circumstances procure 
exemption from them. Carried about^ in palanquins, during 
the hot hours, for the first few months they are in the 
country, exposed neither to great fatigue nor to the noxious 
night-dews, they become gradually habituated to the fervid 
atmosphere, and in due time are able to endure all weathers. 
With such advantages, accordingly, these gentlemen might 
safely venture to India at an earUer age ; nineteen would 
not be premature. To engage them so soon in active duties 
might, indeed, entail upon them the disadvantage of an im- 
perfect education, which is a consideration of great import- 
ance ; but it is merely in regard to the ability of the bodily 
frame to encounter the inconveniences of climate that we 
speak in this place. As those of a superior rank, then, 
may without hazard proceed to the East sooner than people 
of inferior stations, they may, for similar reasons, with 
greater safety visit Asia at a more advanced age. In proof 
of this we have only to refer to our governors, judges, and 
commanders-in-chief^ many of whom were in the decline 
of life before they stepped on Indian soil, and who, without 
having previously been in the torrid zone, enjoyed excellent 
health and spirits in a country which to them was like a 
new world. 

We shall now proceed toti few observations regarding 
the description of men, in point of natural constitution best 
fitted for the service in question. Taking it for granted 
that the recruits are in the first place exammed in the usual 
way, in order to ascertain their ability to perform all mus- 
cular motions, we should think it advisable, considering the 
nature of the country for which they are destined, tiiat par- 
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tienlar attention shouM be paid to them in other leepect*. 
Any one who has accarately scratinized the different appear- 
ances of sound health and latent disease can readily distin- 
fuish the eligible recruit. A rivid colour, animated look, 
rm step ana voice, clean tongue, and inoffensive breath, 
with what is commonly called the white of the eye clear, 
and without the slightest yellow tinge, are in general veiy 
sufficient proofs of good digestion and well-performed vis- 
ceral secretions ;* and these, with the other requisites, may 
with propriety entitle the possessor to a passport to the 
plains of Hindostan. On the other hand, young men 
who seem sluggish, sallow, with rather tumid bdlies, and 
somewhat bloated countenances, whose movements are lan- 
guid, and the white of whose eyes has a yellowish or 
suffused appearance, though they be ever so well grown, 
ought to meet with a decided rejection ; for in them there 
certainly lurks the seed of foture disease, which will not 
he slow to show itself if ever they are exposed to ardent 
heat in a tropical country. A disposition to hepatic de- 
rangement, and consequent visceral obstruction, may not' 
unfnquently be discovered early in life, and should never fail 
to excite a due caution in the medical officers who examine 
recruits for our army in the East. By rigid observance of 
these particulars, not only might our European force in that 
quarter be rendered more certainly healthy, but many fine 
fellows be kept at home for the dei^nce of the parent state, 
who would fall victims in another climate to maladies which 
their peculiar constitutions are not fitted to withstand. 

In making the foregoing remarks, the writer chiefly had 
in view the troops of that service to which for many years 
he had the honour to belong. They are equally applicable, 
however, to his majesty's regiments, as may be seen by 
turning to the valuable publication above mentioned, in 
which Sir George Ballingall expresses regret on account 
of the error so frequently committed of selecting boys for 
the king*s service in the East Indies. But we should be in- 
clined to go farther^ and, influenced by feelings of humanity 
as well as by a just regard for the public purse, suggest, 
that when whole corps are ordered to any part of our Indian 
dominions, they should previously undergo the most minute 

* Madnrg on the Bile, p. 106-904. 
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•zamination, and that healthy men ihoald be snbstitated 
for all such as, from their habit of body or othervvise, seem 
likely to suffer from a hot climate. 

The impropriety of sending to India men who ore subject 
to epilepsy must be obvious, when it is considered how great 
are the languor and exhaustion which but too frequently 
oppress even the healthiest within the tropie» ; and which 
never fail to prove more or less injurious, by increasing tbe 
mobility of the nervous system. Nay, the almost constant 
irritation, from the feeling of heat alone, independently of 
its other effects, we conceive to be no triflilig source of mis- 
chief to those who are subject to attack» of this malady. 

No man should be allowed to enlist for any ctf our Eastern 
settlements who has not been vaccinated or had the small' 
pox ; for this disorder, if caught naturally in India, is often 
of the confluent kind, ^d proves most destructive. 

Such individuals as sufl&r from ctUaneous eruptmw^ of 
whatever description, are most unfit for service in India. 
In a climate where the skin has so much to do, it is abso- 
lutely necessary that its condition be heidthy, so as to trans- 
mit the perspiration with the greatest possible facility, — a 
principle, it is true, which will hold good in every part of 
the world, but which is particularly applicable to the torrid 
zone, where a free exudation, to afford relief during the ex- 
cessive heat, is almost as indispensable as tbe secretion of 
urine itself. But it is not in this way alone that the cuticu- 
lar discharge proves salutary in tropical countries : it ap- 
pears to be powerfully preventive against various com- 
plaints. Thus, it has been repeatedly remarked that such 
young men as had suffered from dyspepsia in England found 
their health much improved on coming to the Ooromandet 
coast, — a fact which could be accounted for in no other way 
than by the jilmost continual moistness on the surfece of the 
body there experienced ; for it is an observation well estab- 
lished, that in using exercise as a remedy in cases of bad di- 
gestion in Europe, little l>enefit is derived from it when not 
employed to such an amount as to bring on a degree of sweat- 
ing. All extremes, however, are injurious. Should per- 
spiration be excessive, or allowed too often to take place, 
languor and general weakness in the first passages will en- 
•ue^ with that most certain of all consequences of violent 
ponpiratioBs, constipaHon ; mudi erode matter being ihus 
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ptnt npi tnd the bile obetracted in its natural eoime through 
the ducti) heatinff and ulUmately inflaming Tarioiu organs, 
the sound state of which is essential to any thing like health 
or comfort in the Eastern world. 

We have said that, generally speaking, the climate of our 
Anatic dominions is far from hostile to the dyspeptic. It 
is still less so if they are at the same time cautious with 
regard to diet. Even the most robust frequently find their 
stomachs weakened by want of due attention to their roodo 
of living ; what then must the delicate hazard by the same 
inadvertency I It must be confessed, also, that at the tables 
of the affluent and luxurious there are many temptatioris 
to excess, especially for new comers. Certain mixtures of 
food cannot be made without danger of bringing on indi- 
gestion ;* hence follows a badly-prepared chyle, which will 
not only prtve detrimental by insufficiently nourishing the 
body, but sow the seeds of different chronic disoraers. 
Thus it is that we see at our various watering-places in 
Britain hundreds of martyrs to gout, gravel, and rheuma- 
tism, many of them reaping the fruits of years of irre^larity, 
— men, too, not unusually at a time of life when, with ordi- 
nary prudence, they might have ensured the enjoyment of 
perfect health. *' How does it happen,*' said an intelligent 
Frenchman once to the writer of this article, " that such 
numbers of you English become infirm so eariy in life ?" 
A full reply was not called for, as the foreigner, being a 
person of sreat penetration, probably guessed the real cause 
with sufficient accuracy, and only put the question by way 
of insinuating in the most delicate way the greater teD> 
perance of his own countrymen. Soldiers in India have it 
not much in their power to err either with regard to quantity 
or quality of food, as, happily for them, their mess regula- 
tions fix all those matters. The consequence is, that amon g 
them dyspepsia is not of frequent occurrence, their mala- 
dies arising chiefly from exposure to ardent heat, the abuse 
of spirituous liquors, and debauchery of other kinds. 

This is no place to treat medically of indigestion ; yet it 
may not be amiss to warn all young Eastern adventurers 
who wish to avoid it, that they will do wisely to live on the 

* For example, the writer has known many persons who ooold not taker 
a single glass of Madeira wine, at the same meal with curry or m*Mf4F' 
Mtnis witkottt bringing on heartbwa In the coarse of four boora 



CAtrriONS AGAINST INTEMPERANCE. 269 

plainest food, wjiich ihould be toell done ; to dine, if poi- 
■ible, on one dish, or two dishes at most ; not to take more 
than two meals in the day, the second certainly not sooner 
than six hours after the first ; not to be afraid of bUck tea, 
which in moderation is -virtually stomachic ; to masticate 
sufficiently, so as not to entail on the stomach a duty wfaidi 
does not belong to it ; to shun crude vegetables or fruits ; 
to prefbr that liquor (sparingly used) which is least apt to 
produce acidity, such as Cape Madeira* of the best quality, 
sherry, or weak brandy and water ; not to expose them- 
selves to great heat more than duty requires ; to sleep with 
the head high ; to take care that the bowels are ki^pt regularly 
open ;t and if their situation renders it convenient, to use 
equitationt in the cool of the morning ; in a word, always 
to manage themselves, according to the best of their means, 
with a view to eschew, if possible, those disorders, whether 
hepatic or otherwise, fot the removal of which mercury is 
usually employed. The frequent of indiscriminate use of 
that medicine is the ruin of many fine constitutions ; and 
in Hindostan, when employed by injudicious men (and es- 
pecially those lately arrived from Europe, who have been 
informed that in India mercury will do every thing), is ten- 
fold more destructive than the sword itself. 

What the gouty ^ or those liable to become so, have either 
to dread or to hope from the climate of the East, comes 
next to be considered. It has been remarked, that some 

* This wine is not in good repute on account of a great deal of vile 
stnflT being sold under the name ; but the writer can declare that he has 
known nrare dyspeptic people benefited by using in moderation Gape 
Madeira of the first quality (which can be had in London (torn those who 
deal in no other wines), than by any medicine whatever. But it is cheap, 
— a auffleient reason in our good C4)untry for its being condemned. 

t After what has been already noticed <tf the mischief done by neg- 
leoting coD^ipalion, it ia scarcely necessary to say more ; but this must 
be added, that the writer never yet knew a bad case of liver or dysentery 
In India that had not been preceded by costiveneas. The pill which he 
fosnd moat useAil for keeping the bowels open is the common eompcund 
Colocyntk piU^— it never sickens the stomach nor gripes. Four grains 
of this will usually be found sufllcient, taken at bedtime, to assist nature. 
Double the dose will generally open the bowels finely. 

t Of all modes of exercise the most conducive to health in India is 
riding on horseback ; by soft trotting there is a gentle impulse given to 
ihe ingtatOy downwards, as well as to the bile, &c. ; and a tone and 
«nergy prodi!iced throughout the whole circulation. So much cannot be 
«sid for hard galloping, wiiich, in a torrid region, often over-agitatss, and 
never foils to be injarioas in what ar» called nentouM habits. 

Vol. III.—Z 
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nations sre less subject to this malady than others. PUnj 
roeaks of it as of more frequent occurrence in Italy in his 
tmie than it was in former ngea ;* and he believed it to be 
of foreign origin, from the circumstance of there being no 
Latin name for it. The disease is very rare in China, and 
is said to be little known in some parts of Germany. In 
Arabia it is seldom met with ; but this does not appear to be 
the case in Persia, where, among those who do not adhere 
strictly to the rules of temperance prescribed in the Koran, 
it is by no mesns uncommon. We have never known more 
than one Hindoo who suffered from the gout. The Moham- 
medans are not so fortunate in this respect ; nor <ian they 
expect to be so, for they are often indolent, live freely, and 
do not abstain from many of the good things of this world 
which it is in their power to enjoy. From the data before 
us, therefore, we may conclude that the cHmate of our 
Asiatic territories does not encourage this disorder. £n- 
lopeans subject to it have for the most part long intervals 
between the fits ; and when these do come on, they are gene- 
rally slight. What may be the positive cause of this mild- 
ness or infrequcncy of tbe disease in a hot climate it is 
difficult to determine ; but as India proves advantageous to 
the dyspeptic, it may be equally so to the gouty, seeing that 
those are constantly the greatest martyrs to it who suffer 
most from indigestion. If digestion be well performed, a 
wholesome chyle is ultimately produced. But if the chyme, 
from which the chyle is in the first instance separated, has 
been rendered corrupt by repletion or heterogeneous mix- 
tures in the stomach, heartburn ensues, which is character- 
ized by an acid of a peculiar nature, — and this we conceive 
to be the prime agent in bringing on both gout and gravel. 
Dr. Wollaston has demonstrated, that the concretions ronued 
in the joints of gouty persons wtp composed of an animal 
acid, termed the uric or lithic acid, together with soda. 
Such concretions are no doubt hastened by freqnent indiges- 
tions ; and certainly the disposition to their formation is 
increased with advancing years and an over-indulgence in 
fermented liquors. Hereditary iUs will assail us in spite of 
our greatest care : ^hose, however, who have such calamities 
in prospect ought not to despair, but to hold in remembrance^ 

' • HM. Nit. Ub. KvL cap. 10- 
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that as tl^ese maladies must have had a commtneement in 
the family, occasioned most likely by imprudence, so they 
may have a tennination — the reward of persevering moderap 
tion. A residence in India may also be consider^ favour- 
able to the gouty on account of the free perspiration there 
experienced, which, there is ground to believe, carries ofT 
much peccant acid matter. 

We have tiad occasion to attend both Hindoos and Mus- 
sulmans suffering from gravel or stone, but cannot say that 
these are maladies of common occurrence in Hindostan. As 
for confirmed stone in a European habit, the writer never 
saw a case of it. But the affinity between gout and travel 
being unquestionable, so it often happens that nephritie 
calculi are a sequel to gout, when it has assumed a cnronic 
form ; and we find, accordingly, that the children of gouty 
parents are often hereditarily disposed to both disorders,— 
some having a gouty, and others a nephritic, affection. The 
use of hard water has been supposed by Dr. Lister to !«e « 
powerful cause of gravel ; other physicians, again, ascribe 
more mischief to aciu food. Were the latter a serious source 
of the affection, we should see the Indians suffer more from 
it than they do, for they use limes, tamarinds, dec. very 
liberally. While, however, we cannot believe that the nat- 
ural acid found in fruits or potheri>s induces the complaint 
in question, we would ascribe that effect to the morbid acid 
produced in the first passages by indigestion. But perhaps 
no sironffer argument can be adduced to prove that a hot 
climate is beneficial in gravelish complaints, than what we 
find recommended by Dr. John M^^on Good,* who says, that 
whatever tends to promote a determination to the skin will 
be serviceable in such aliments, ** for the skin itself becomes 
in this case an outlet for a discharge of a redundancy of 
acid.'»t 

It has occasionally become a subject of discussion whe- 
ther the climate of India is better suited to those of dark or 
foir complexions : but this does not appear to be a matter 
of great unportance, as the tropics, with proper care, will be 

♦Study of Medicine, vol. ▼. p. 5«3, 534. 

t Several of the delicious flruits of India contain little or no acidity ; 
ancb R8 the custard apple (annona squamosa), plantain (mnsaparadiiia* 
ea), btUlocffa heart (annona reticulata), Ac, and which, coQsoqQratly« 
jDsy be used by those who have the most delicate disentioD. 
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iMud to igne well with either ; ftill we must remaik, thst 
there is a tort of extreme fairness, accompanied with white 
hair, and very Hght-coloored gray c^es, approaching to those 
of the Albinos, which is far nrom desirable in hot cotantrfes. 
Individaals so distinguished not only suffer much in their 
sight from the glare of bright sonshme, but, being often of 
lax fibres, fall into those disorders to which such a frame of 
body is subject, and inTariabiy get scorched on exposure to 
a heat from which others suffer no injury. This remark 
most be understood to apply, not to what is commonly called 
simply fair complexion, but to that almost unnatural white- 
ness of hair and skin which we sometimes see. There is 
also a degree of dark complexion, which we should not select 
for India, namely, that which is often accompanied with 
torpor of the bowels, languid circulation, dark-coloured 
fri^s, grave manner, full Uack eyes, and not rarely a pe- 
culiar attachment to abstruse studies, — in fact, that clast 
of appearances by which the melancholic temperament is. 
chiefly characterized. To youn^ men of this complexioa 
we should say that India is prejudicial, as the natural or 
habitual morbid torpor would be increased by the wasting- 
influence of great exudation,-— sobriety of manner passing 
gradually into a loye of seclusion,— -dyspepsia putting on 
some of the distressing features of hypochondriasis, — and 
intellects frequently of the noblest and most generous cast, 
though in their reasoning faculty unimpaired losing much 
of that manly energy which once constituted their principal 
charm. Upon the whole, complexions neither unusually 
dark nor peculiarly fkir are best adapted to the East But, 
after all, as alriMuly hinted, this is a matter not worthy of 
modi consideration ; and we know that the Romans of old 
said, ** iVtmtMffi ne erede coLori?^ Much more essential for 
India are, a perfect frame, a cheerful disposition, and good 
digestion. 

For the rhtumatic the warm climate bf Asia is fkvourable 
with common prudence ; but this, though absolutely neces- 
sary, is, we are sorry to add, not always exercised ; for, to 
avoid the nearly suffocating heat of close niffhts, Europeans 
are too often tempted to sleep altogether swJove^ or, which 
is worse, behind wetted tatties ; and they suffer accord- 
ingly : for these practices, as every medical officer who has 
been in India can attest, are two of the most undoid»ted 
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•onrces, not only of rheumatism) but of fever and palsji 
■mong his majesty's and the company's troops. 

It is, we should imagine, scarcely necessary to observe 
how baneful the climate of the East is for those who have 
any tendency to mental derangement. Perhaps no cause 
has excited complaints of this nature oflener than inordinate 
heat. This is (mrticularly noticed by Pinel, in his admirable 
work on insanity. Cox, an English writer on the same 
disease, and Dr. Arnot, have fully verified the correctness 
of the distinguished Frenchman's assertion ; and we feel 
concerned to say that we witnessed too many deplorable 
instances of madness among the troops on the Coromandel 
coast to have any doubts on the subject. It may be further 
remarked, that the operation of great heat is, in this instatice, 
increased tenfold by a frequent use of mercurial medicines, 
which are, in our humble opinion, little short of a poison in 
those maladies commonly termed nervous. 

But, perhaps, of all disorders, that to which the climate 
of India proves most ungenial is scrofula. No young man 
with an hereditary tendency to this complaint should on any 
account be sent to India, where we have never known one 
individual with the malady in his habit who enjoyed tolerable 
health for ten months together. Soldiers so tainted are 
fit for nothing but lumbenng up an hospital ; and, for the 
most part, aftir lingering a few years, burdens to themselves 
and to their regiments, they fall a prey to the most frightful 
and ravaging ulcers. How this baneful effect of a hot 
climate upon persons so unfortunately predisposed is to be 
accounted for it may be difficult to say, as the state of dark- 
ness in which we have so long wandered, regarding the 
proximate cause of affections of this nature, leaves us little 
more than a conjecture. One thing is certain, that as laxity 
of the solids and a general deficiency of bodily vigour are 
known to be the constant concomitants of the complaint, { 

such a condition will be greatly increased by extreme heat, \ 

which enervates in no common degree. 

As to the benefit or had consequences of a residence in 
India to such as have a predisposition- to conntmpiion, an 
opinion cannot be ^iven with too much caution ; as far as 
enlisting recruits for our foreign dominions goes, it is cer- 
tainly wise to take no person whatever of doubtful «/aiiit»ia. { 
It is an ascertained fact, that although the malady in quet* ^ 
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tion if to be met with in Hindoitan among the natiTei, it if 
not nearly so conmion as in Europe. We have all wen the 
good done by a speedy removal to milder air when this di»- 
order first threatens ; and indeed a change of place,* of 
whatever nature, woald seem to have a happy ^ect. In 
preventing the suppuration of tubercles, therefore, the warm 
dime of Asia, we should say, might be safely recommended 
to such, for instance, as have simply a disposition to disease 
of the lungs, but on whom the enemy has as yet made no 
direct attack. More especially the experiment might be 
attended with advanta^ to those who are not under the ne- 
cessity of undergoing uie hardships which the poorer adven- 
turer must encounter in the torrid zone. On the other hand, 
when the disorder has once made a fatal breach in the lungs, 
the decay and weakness are greatly hastened by the ener- 
vating influence of excessive heat, — and death soon end* 
the scene. Where the greatest risk lies, then, we shall not 
pretend to decide ; with such facts before them, parents may 
be enabled to make up their own minds. 

To conclude, this part of the subject, we beg it may not 
be imagined that the observations here advanced convey 
even the slightest censQre on those liberal and able men who 
direct the affairs of our Asiatic possessions. The prosperity 
of that great branch of our for^gn empire proves the justice 
«nd humanity with which it is governed. The fortunate 
termination or our Eastern ware, and of our other difficulties 
in that quarter, at a period too when Europe trembled under 
the scourge of the second Attila, and down to these later 
times, sufficiently testify the talent with which affiiirs have 
been conducted. Nor can the smallest blame attach to the 
authority which now presides over the medical department 
immediately connected with the passing of recruits for In- 
dia. Zeal and assiduity are here as conspicuous as private 
character is benevolent and estimable. In the toother conn- 
try the evil consequences were not seen, and could only be 
remedied by representations from the distant territory in 
which they were felt, — ^representi^tions which, if we may 
judge from the result, must haye been as str<mgly urged af 
they were speedily attended to. 

* I bavt known sevenl persons with the seeds of consumption in their 
tmn»t who, by flrequent change of climate, effectually succeeded in avertp 
inf the calamity. 
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mSBBTATlON Or HBALTH ON BOARD Or SHIP, AND 
AfTBB ABBIVAL IN INDIA. 

It majy we think, be safely said, that, generally 8pea]dn|r, 
young men are healthy on board of ship during their way to 
India,— partly owing to the great care in supplying proper 
food, and partly to their not being exposed to the vicissitudes 
of weather or intemperate living. The chief inconvenience 
experienced is constipation, and this is occasioned in two 
ways, — the want of the same quantity of vegetable aliment 
as on shore, and the increased perspiration, the natural 
consequence of enterinff the warmer latitudes. Young men 
are very apt to treat this complaint lightly. Suffering for 
days together little or no uneasiness, they pay no 'cgft'd to 
it till incalculable mischief is done. If no medical officer ii 
in immediate charge of the recruits going to India, it ought 
to be the duty of the surgeon of the ship, not simply to pre- 
scribe for those who request it, but daily to see every young 
tnan on boards and to acqtiaint himself with the actual state of 
each. In this way, and in this way alone, can disease be 
arrested in its commencement, and many bad consequences 
avoided. It should also be the cere of the medical officer to 
see that the youths are kept perfectly clean by frequent bath- 
ings in salt water, so that there may be no obstruction to 
free perspiration, on which, we r^at, so much depends, 
while approaching or on reaching the torrid regions. There 
need haidly be urged here the necessity of exercise to main- 
tain good health. In crowded ships it is sometimes difficult 
to obtain this. One of the Easiest and, perhaps, one of the 
best modes is to get the young soldiers to assist the sailors 
ki performing such naval duties on deck as they can execute, 
'--exercise being taken at^ hours when there is least chance 
•of injurious consequences from the heat. 

Most of these cautions will apply to the treatment of 
young soldiers on their first reaching the Indian continent, 
with the following additional hints : — ^The strictest rules 
ought to be enforced regarding the use of fruits, vegetable 
diet, and spirituous liquors. The two first, if partajScen of 
injudiciously by the new comers, are a certain source of evil ; 
indulgence in the last is a never-ending bane to bo^ old and 
young. Exposure to the heat of the^sun must be avoided 
at much as circumstances will permit, fM it is a powerful 
••idtiiif cause of disease. On thia aceount k m safMt ta 
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teach the miliUry exocise in the cool of the mornhtg, ot 
in the evening. Above all thinga sleeping in the open air 
ia to be ahonned, aa nothing is more pernicioua than heavj 
cold dews MUng on a frame relaxed by the heat of a bwii- 
ingsun. 

M ANioaiftNT ima bitukn to tuaopt. 
If a great change takes place in the human frame on first 
entering the warm latitudes, a great corresponding change 
must also be occasioned by returning to the temperate clime. 
If individuals thus restored to their native shores have not 
already put on flannel clothing, they should lose no time in 
doing so, making the shirt^sleeves comt dtnon as far as the 
VfruL Great attention must be paid to jthe state of the 
bowels, by the use, when necessary, of some gentle aperient. 
The diet should be regular, avoiding as much as possible 
injurious mixtures ; in fact, dining when it can be done 
on one, or at most two dishes. With regard to wine, sheny 
and the best kind of Cape Madeira are perhaps the safest, 
as they contain little or no acidity ; but even these mustf be 
used moderately. No suppers should be taken. Nothing, 
we can say with the most perfect certainty, conduces more 
to preserve the health of old Indians than gentle exercise oi» 
horseback. These remarks, it must be remembered, apply 
merely to those who come home free from any particular 
bodily ailment ; those who suffer from peculiar affection* 
will of course make application to some professional man 
who has been Ions enough in India to acquaint himself with 
the maladies of that country, and long enough returned to 
have judiciously remarked the effects of a change of climate 
on the constitution. From misapprehension in such caaea 
on the part of inexperienced physicians, many an unfor- 
tunate is sent to Cheltenham, or Bath, or Harrowgate, who 
would have derived much more benefit from a very dif&rent 
treatment under the salutary and natural influence of hia 
own native climate. We should not advise in every case to 
abstain from those valuable waters ; but, it is certain, a very 
nice discriipination is required to ascertain when they are 
necessary ; and, further, we muat regret that no sucn ap- 
pointment has ever yet been made by the honourable com- 
pany as that of a medical officer of experience in both eoun- 
triea (lodia and England), who could at once be a physieiaB^ 
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« guide, and a friend to sick officers on their return to their 
native land, often with incomes not well suited to afford 
many fees, and otherwise unacquainted with the most proper 
course for ensuring comfort in a country which, though their 
own, has become strange to them. 



CHAPTER Xn. 

Spatmodic Cholera. 



^Fnptoms—FeraoasiBoflt liable to the Disease— Fredispoflinf CirconiH 
stances— Treatment— Precautions necessary to prevent its Attacks— 
(Symptoms and Treatment of the Disease in Britain. 

Iif a preceding part of the work* has been given a brief 
history of the progress of this malady, which for a series of 
years has committed such devastation in India and other 
£astem countries. It claims notice here, not only as one 
of the diseases incident to India, but because it has extended 
from the climes where it orinnated to the continent of Eu- 
rope, spreading its ravages throughout the British islands, 
and exciting an intense interest far beyond what it would 
have done had we only continued to hear of its effects in a 
distant land. A short view of its nature and treatment 
becomes, therefore, doubly necessary. 

Cholera often comes on suddenly, and generally without 
•ny previous warning, — most commonly during the night 
<Mr towards morning ; ocicasionally, however, it is preceded 
for some days by a slight diarrh<ea. The patient complains 
of a feeling of anxiety or uneasiness at the pit of the stomach ; 
this changes into a sensation of heat and pain. To these 
symptoms succeed sickness, giddiness, ringing in the ears, 
with vomitin? and purging, and great prostration of strength. 
The evacuations at first consist of the common contents of 
the stomach and bowels, but afterward of a thin muddy 
fluid resembling rice or barley water unmixed with any trace 
of bile ; and this latter circumstance forms a distinguishing 

• Vol. U. p. 191-195. 
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ftatore of the diieate. There ii a ■ndden linkin^r of th« 
pulie, a diminutioD of the heat of the body, a pallor of the 
coontenance, aappreision of the urinaTy discharge, and oo- 
caaional Grampe in the limbs. As the malady advances* 
the cramps and spasms increase in violence and freqaeney, 
and the vomiting and purging are severe. The skin be- 
comes deadly cold ; it is covered with a clammy moisture, 
and is of a bluish colour about the face ; the extremities are 
shrivelled, and the nails of the fingers of a purple hue. 
The countenance is ffhastly, and expressive of great anxiety. 
The eyes are sunk in their sockets, and surrounded by a 
dark hvid circle : there is a distressing thirst, with bummg 
heat and pain in the region of the stomach. If blood be 
drawn from a vein, it is of an unusually dark colour and 
thick consistence. Debility increases rapidly, — ^the patient 
lies in a state of helpless exhaustion, — the spasms aQd vomit- 
ing cease, — the breathing is oppressed or scarcely percep- 
Cilue, — and under these unfavourable symptoms death closes 
the scene, in many cases in the course of six or twelve 
hours, generally within eighteen or twenty, from 'the com- 
BMncement of the attack. Under all these bodily sufferings 
Che mind remains collected and sensible to the last. 

A favourable issue of the case is denoted by the pulse 
rising in strength, a return of heat to the surface, an mcU- 
nation to natural sleep, and a diminution or cessation of 
▼omitin^, purging, and spasms, with the usual appearance 
of bile m the excretions. Among the natives, m whom 
there is little tendency to infiammatory disease, the recovery 
is speedy and perfect, no symptoms of the attack remaining 
after the lapfte of a few days ; but in Europeans, in whom 
there is a much greater propensity to inflammation, the 
recovery from cholera is by no means so rapid and complete ; 
affections of the intestines, the brain, liver, or stomach, afe 
often found to supervene. 

In India, persons exposed to great bodily fatigue, con- 
fined to poor and scanty fare, or leading irregular lives, were 
usually the victims of this dreadfiil disease. The Euro* 
peans were comparatively less subject to it than the natives ; 
and the higher classes of the latter were more exempted 
from its effects than the lower. Females suffered more 
rarely than men, and children in a less degree than either. 
Of all the circumstanoes predisposing to an attack, great 
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ilitigue of travellin^r and hard labour in the open air were 
found the most powerful ; and thus troops on a march, and 
people whose occupations exposed them to the weather, as 
boatmen, fishermen, husbandmen, gardeners, grass-cutters, 
washermen, palanquin-bearers, were extremely subject to 
the disease. All derangements of the stomach andr bowels, 
as vomiting or purging, whether occurring naiurally or 
produced by purgative medicines, more particularly by 
£psom salts, had a tendency to bring on the disease. It 
was found that a person who had completely recovered 
from cholera was rarely seized a second time,* although a 
few relapses were occasionally recorded. 

When the disease first makes its appearance in a town 
or camp, a few solitary cases occur ; these gradually in- 
crease in number for the first week or ten days, till at last 
the malady spreads in every direction. For a fortnight, or 
three weeks it rages to a frightful extent, and then as rapidly 
declines, shifting its seat to some other district, where it 
commits shnilar devastation. In this manner it spread over 
India ; and, in a way strictly analogous, it has pursued its 
deadly progress over the continent of Europe. 

In the treatment of a malady which makes such rapid 
inroads on the vital powers, prompt and decisive means are 
especially requisite. The most approved practice, and that 
which seems to have been generally followed by the medi- 
cal men in various parts of Indiaf with the greatest success, 
is as follows : — In the first stage of the disease, before ex- 
treme debility and exhaustion came on, blood-letting was 
occasionally had recourse to4 This was followed by larse 
doses of calomel and opium, or laudanum mixed with brandy 
^nd spices, or oil of peppermint. The hot bath, of a high 
temperature, was also used, together with friction of the 
whole body, sinapisms, blisters, dec. If the disease had 
proceeded to the second stage, termed collapse, blood-letting 
was of no avail, and, indeed, from the feeble or almost ex- 
tinct circulation, was impracticable. Stimulating cordials, 
dry heat applied to the body by means of hot air-baths, hoi 
bran, or sand, hot bottles of water, and frictions unremit- 
tingly employed, are the means recommended. Harts- 

* Mr. Jameson, Bengal Reports. 

t Bombay, Madras, and Bengal Repocts. 

i Mr fteott's ezesUent ^temarks prallxed to Madras Reports. 
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lioni» ethtr, and various antUpasmodici were also finely 
employed; and castor oil and magnesia were substitated 
by some practitioners for calomel. Cold liquids, though 
eagerly desired, were prohibited ; but tepid mucilaginous 
drinks and slightly acidulated fluids were given at intervals.* 

* We subjoin the following directions a&d recipes for the 'cure of 
cholera, flrom the Mtdras RepOTt :— 
** Give the psiiem as aooa as poesiUs the dranght pnseribed thos : 

Uncture of o[^am, one drachm ; 

Sulphuric ether, one drachm ; 

Brandy or arraclc, half an ounce ; 

Water, one ounce. — Mix. 
If this he vomited, let it he repeated every time, in ten minutes sAer the 
vomiting. In half an hour after the vomiting has ceased, give a bolu» 
of this description :— 

Calomel, twelve grains; 

Camphoc, tiuree grains ; 

Opium, one grain ; 

Oil of peppermint, two dro^— Mate into a hdus. 
If ^Is bolus be vomited, it must he repeated in a similar manner, each- 
time hair an hour after the vomiting has ceased. If the vomiting be 
violent, give an injection of onedracbm and a half of laudanum in four 
ounces of conjee-water, and let it be repeated as often as it is rejected. 
Half the quantity of this injection should also be administered after 
every liquid stooL When no vomiting occurs at aU, give a draught an^ 
bolus of the f(rtlowing prescription :-r- 

Tincture of opium, half a drachm; 

Sulphuric ether, balf a drachm ; 

Ipecacuanha wine, balf an ounce ; 

Water, two ounces.— Mix. 

Calomel, twelve grains ; 

Extract of jalap, four grains; 

Camphor, three grains ; 
- Opium, one grain ; 

Oil of peppermint, tviro drops.— Make into a bolus. 
If these produce no eflbct, repeat tbe draught after every forty minutear. 
In all cases rub the anns and legs with hot sand, and apply a blister, cv 
sinai^smy over the stomach, prepared as follows : — 

Powdereid mustard-seed, half a pornid; 

Ditto capsictmi, one drachm ; 

DiUo ginger, one drachm. 
Mdielnto a cataplasm, with vinegar, to wblch add two ounces of oil of 
turpentine. If the pulse be perceptible ai tbe wrist, tak;e twenty, twenty- 
live, or thirty ounces of blood ftom the arm. 

** If tbe case be lingering and doubtftil after much medicine baa bee» 
fireni thea omit all other medicines, but those prescribed thus :^ 

Calomel, three grains ; 

Ipecacuanha, two grains ; 

Aloes, three grains; 

Opium, half a grain. 
Make into a pill ; one to ha takea every boot. 

Conjee water, four ounces ; 

Brandy or arrack, three draduns— Mix. 
To be taken every hour. 
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In many cases tlie attack is so sndden, and the progress 
to a fatal termination so rapid, as to bafile all attempts at 
affording relief. 

From this brief aoeonnt of the disease, the precautions 
Becessary to be obsenred, in order as much as possible to 

?iard against its attacks, will at once suggest themseWes. 
bus every circumstance which debilitates the system is to 
be carefully avoided : such as excessive exertioli, exposure 
to night-dews or vicissitudes of temperature, unwholesome 
food,— as bad rice, bad water, dec ; irregularity of living, — 
especially intemperance ; all damp and unhealthy situations^ 
or crowded places of abode, particularly sleeping apart- 
ments. A generous nourishing diet, with a moderate allow- 
ance of wine to those who are habituated to this mode of 
living, are recommended ; while, on the contrary, as Mr* 
Kennedy justly remarks, the person who has uniformly 
lived on a spare diet, and found it the best suited to his con- 
stitution, ought to beware of suddenly changing his ab- 
stemious system. Every extreme and every species of ex- 
cess should be carefoUy guarded against. 

The prevalence of spasmodic cholera on the continent of 
Europe, and lately to an alarming extent in Great Britain, 
has enabled practitioners who hav6 witnessed the disease 
both here and in India to identify it as the true Asiatic 
diolera. The leading features of the disease, as common 
to both hemispheres, are exactly the same. Some pecu- 
liarities, however, of the symptoms as they have manifested 
themselves in Russia and in Britain, it may not be uninter- 
esting to mention. 

The first or premonitory symptoms, consisting of slight 
bowel complaints, giddiness, and nervous palpitations about 
the heart, prevailing from one to three or more days pre- 
vious to the second stage of the disease, are found to occur 
in a much larger proportion of cases in the Englii^ than in 
the Indian disease. 

The febrile symptoms, or reaction after the state of col- 
lapse, accompanied by determination to the head, bowels, 
dbC', are also more universal and more protracted in the 

•< The fMtient, if thirsty, is to be AtMiaentiy supplied with acid drink : 
a wine-glMsAtl of tepid water, acidulated with lime-joiee or citric acid, 
or with nitric or suliiharie acid, may be given as often as tlM patient n» 
quires it.** 
Vol. III.— a a 
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Britiih cues than thoM of India ; and, oonseqnenUj, ia 
the fiiToarable cases the recoreries are mach slower. A 
deeper and more general discoloration of the skin, resem- 
hling a leaden hae, is also more common in the former than 
in tSe latter. It is found, too, that the majority of the cases 
in Britain consist of females, beins in general as tiso or 
three to one male, and in some as hiffh as six to one. A 
greater proportion of children likewise appear to become 
▼ictims to the disease in Britain than in India.* 

In the treatment hitherto pursued in Britain, greai im- 
portance is attached to chedunf the first or premonitory 
sjrmptoms ; for this purpose puis, containing one or two 
grains of calomel, with a quarter or one-half grain of opium, 
are given every hour or two hours ; at the end of five or six 
hours to be followed by a gentle dose of castor-oil or mag- 
nesia and rhubarb, in peppermint-water. The q>eration 
of this to be followed by another moderate opiate, combined 
with chalk-mixture ; bleeding from the arm is also advised, 
especi^ly in those patients where the pulse is full, and 
where there is much pain across the region of the stomach. 
In the state of collapse, or when it is apprehended to be 
cominff on, an emetic of a table-spoonful of common salt 
in a glass of tepid water, f or two tea-spoonfuls of powder 
of mustard-seed, in the same quantity of water, have been 
used with apparent advantage.^ External heat by means 
of heated plates, hot bags of sand, hpt bricks, and even the 
application of cloths dipped in boiling water, is to be unre- 
mittingly employed. The steam of water or spirits of tur* 
pentine, raised to a high temperature, and diffused over the 
whole surface of the body by means of a steam apparatus, 
has been found very efiScacious. An enema of two or three 
pounds of very hot water, to which may be added five or six 
ounces of common spirits, is meanwhile to be administered, 
and hot brandy and water, hot beef-tea, or other stimulants, 
are to be given at short intervals. The febrile symptoms 
occurring after this stage are to be treated with local bleed- 
ings, gentle purgatives, and cool regimen, 

* Essay on Cholera by J. A. lAWrie, M.D., Olatgow. 
t Mr. Setrle on Russian ClKders. 

I SnaMctons on Malisnant Cbolera, by Dr. J. AmbsRranhls, Bdi». 
bVfl^ Dm. Burton and CorioMr, Bfr.Greenliow, *c 
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HINDOO 
ASTKONOMY AND MATHEMATICJS. 

CHAPTER XIII. 

Hindoo Atironomy, 

Origin of Astronomy— Opinions of Bailly concerning tbe Antiquity of 
tbat Scionce in India— Striking Coincidence between the Indian and 
Arabian Zodiacs— Hindoo Computation of Time— Periodic Revolutions 
of the Planets— Theory of Eclipses— Figure of the Earth— Determi- 
nation of Latitudes and Longitudes— Moon's, Parallax— Computation 
of Eclipses and of a Solar Year— Antiquity of the Surya Siddhanta 
and other Astronomical Works— Defleienoies and Errors of the Hindoo 
System 

There are two powerful motives which at all times must 
have acted on the human mind, and instigated man to the 
jtudy of nature ; one is the advantage to be derived from 
such knowledge in procuring the means of existence, — ^the 
other, the desire for knowledge which all men have, and 
some in so eminent a degree as to make its pursuit a prin- 
cipal object of their lives. 

The heavenly bodies are well adapted to call into action 
both these motives ; they would serve the hunter in direct- 
ing his path homeward from the chase, and the husband- 
man in choosing the proper time for preparing and sowing 
the soil. Their splendour could not be overlooked by tho 
most incurious ; and their courses and the regularity of their 
motions were a fine subject for contemplation to minds of a 
more elevated order. 

The climate of India, and the occupations of mankind in 
the very early ages, were highly favourable to ijae most sim- 
ple kind of astronomical observations, — those made by the 
eye unassisted by any instrument. But they cannot be 
eoniidered as forming a science. The origin of astronomy 
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in acoantry most be reckoned from the time that men began 
to reason from a recorded series of observations, and to de- 
duce from them the laws of the celestial motions. In all 
countries the origin of astronomy goes beyond record, and 
is lost in the darkness of their early history : hence there is 
a boundless field for ingenioos conjecture ; and the astron- 
omy of India has in this way afforded a topic for discussioa 
which has engaged the attention of the moat tmineot men 
of the last half-centory. 

The Indian astronomy has been the sulnect of an exten- 
sive work by Bailly, well known as a victun in the atroci- 
ties which accompanied the French Revolution, and his 
views — ingenious, plausible, and seductive by his elo- 
quence—were adopted by one of the most elegant vrritera 
of this country, the late Professor Playfiiir, who gave them 
still greater weight by his hi^ reputation for science, can- 
dour, sound judgment, and diligence in the investigation 
of truth. It was the opinion of Bailly that the Indian as- 
tronomy was of very ffreat antiquity indeed, inasmuch as 
he believed it to be lounded on observations made 3103 
years before the Christian era ; and he has endeavoured, 
with great inffenuity, to establish his views by considera- 
tions dravm from the discoveries in astronomy made in 
modem times, with which he was intimately acquainted* 
and which no man could turn to better account in support 
of a favourite system. It would seem, however, that he 
deceived himself in estimating the force of his arguments* 
and overiooked the strong objections to his hypothesis. 
His contemporaries Laplace and Delambre, wlio were 
also his friends, while they have professed the hi^hesi 
respect for the learning and eloauence which he displayed 
in his researches, have nevertheless declared their dis- 
belief in his conclusions, and have proved them to be erro- 
neous, by divesting his arguments of the specious but de- 
ceptive dress in which they are arrayed, and showing that 
some of the data which served as the basis of his system 
had been incorrectly assumed. Even his advocate and 
learned commentator. Professor Playfair, appears to hava 
had his confidence in the truth of Bidlly's views at Last 
considerably shaken.* 

* fBee Bdlntmrgh Review, vol. zzix. ^ 101, Iflt 



H1NIK)0 ASTRONOMY. 281 

The Indian aitronomy became fint knowii in Enrope 
llirough M. de la Loubeie, who was sent by Louia XI V. 
on an embassy to Siam, in the year 16S7. He brought 
thence the precepts of that people for the calculation of 
eclipses ; but these were incomplete, for want of an example 
to show their application ; and i^ required all the sagacity 
of the celebrateoi astronomer Qassini to explain their mean* 
ing. M. le Gentil, of the Academy of Sciences, brought, 
in 1772, from the coast of Coromandel, tables and astro- 
nomical precepts of the Indians of Trivaloor. These pre- 
cepts are much more extensive and complete than those of 
M. de la Loubere, and M. le Gentil has accompanied them 
with examples, by which they can be easily understood 
and put in practice. In addition to these there were found 
in the Marine Dejpdt of Charts and Plans at Paris two 
manuscripts of Indian tables, which had been deposited by 
the astronomer M. de Lisle. He had received one of them 
in 1750 from Father Patouillet, who had corresponded with 
the missionaries ; and the other had been sent from India 
by Father du Champ to Father Gaubil, and con^municated 
bj that missionary, in 1752, to M. de Lisle. The first of 
these came from Masulipatan, or from Narsapour, and the 
second had been found at Chrisnabouram, in the Carnatic 
country. It was from these four sets of tables that Bailly 
composed his Astronomie JruUenne et Orientale* 

Smee the time Bailly wrote very considerable additional 
light has been thrown on the subject of Indian astronomy 
by some members of a society instituted in Bengal for in- 
quiring into the history and antiquities, the arts, sciences, 
and literature of India. Their labours have been published 
in the Asiatic Researches, 

The astronomy of India is confined to one branch of the 
science. It gives no theory, nor does it even describe diit- 
tinctly the celestial phenomena. It is limited to the calcu- 
lation of certain changes in the heavens, particularly eclipses 
of the sun and moon, and with the rules and tables by 
which these calculations must be performed. The Bramin, 
seated on the ground with his shells before bim, repeats the 
enigmatical verses which are to guide his calculation, and 
from his little tablets of palm-leaves takes out the numbers 
that are to be employed in it. He obtains his result with 
eaUmnij and expedition ; but, having little knowledgt of 

^a2 
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the rea«<m of bis rules, and no wish to be better informed^ 
he 18 perfectly satisfied if, as it usually happens, the actual 
commencement and duration of the eclipse i^gree within a 
few minutes with his prediction. Beyond this his astro- 
nomical inquiries do not extend ; and his obsenrations, if 
he make any, go no further than the determination of a 
meridian line, or the length of the day at the place of his 
residence. 

This astronomy, as exhibited in their tables, presents 
three principal objects : 1. Tables and rules for computing 
the places of the sun and moon. 2. Tables and rules for 
calculating the places of the planets. 8. Rules for deter* 
mining the phases of eclipses. 

The Indian astronomers, like all others, have distin- 
guished that portion of the heavens in which the motions 
of the sun, the moon, and planets are performed from the 
rest of the celestial sphere. This tract, which corresponds 
to our zodiac, they divide into twenty-seven equal portions, 
c»lled lunar houses, each marked by a group of stars or 
constellations. This division was naturally suggested to 
the early astronomers of all countries by the motion of the 
moon, which makes a complete revolution round the heavens 
in about twenty-seven days and seven hours. The moon 
does not exactly pass over equal portions of the heavens in 
equal times, but astronomy must have made some progress 
before this important fact could be ascertained. *It is prob- 
able that the moon's supposed nniform tnotion would be 
used by the first astronomers as the means of measuring out 
the heavens into equal spaces, and determining the position 
iA the most remarkable stars. In this way the moon would 
serve the purpose of an astronomical instrument. 

Besides their lunar zodiac they had another divided into 
tvrelve si^s of thirty degrees each. This was purely 
mathematical, and served for the purposes of calculation. 
The divisions of this other zodiac were distinsfuished by 
names and emblems, and, what is truly remarkable, they 
arp the same as those which are connected with the signs 
of our zodiac This striking coincidence naturally dis- 
poses to the belief that the Branfin and the Arabian zodiacs 
tiad a common origin. Sir William Jones thought they 
had not ; but Mr. Colebrooke, whose labours have thrown 
niiidi light on Indian science, is inclined to a contrary 
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pinion. He ledums the coincidence too exad^in most 
things to be the effect of chance, and, from the slight dif- 
ference between them, he infers that one of the two na- 
tions mast have taken its zodiac from the. other, but not 
copied it with servility. He says, ^ I apprehend that it 
must have been the Arabs who adopted, with slight varia- 
tions, a division of the zodiac familiar to the Hindoos : this, 
at least, seems to be more probable than the supposition 
that the Indians received their system from the Arabians. 
We know that the Hindoos have preserved the memory of 
a former situation of the colures <iompared to c<9ist^lations 
which mark divisions of the zodiac in their astronomy ; 
but no similar trace remains of the use of the lunar man- 
sions as divisions of the zodiac among the Arabs in so very 
remote times." 

The almost perfect identity of the Hindoo zodiac with 
ours will appear from the names of their signs, — 



Me9hai the Ram. 
' Vriska, tlM Boll. 
MithunOf the Pair. 
Carcatay the Crab. 
Sinha, the Lion. 
Csnjfo, the Virgin. 



Tida^ the Balance^ 
Vrishchica^ the Scorpion. 
Dhanus^ the Bow. 
Maeara, the Sea Monster. 
Cumbha, the Ewer. 
.Jfmo, the Fislu 



The zodiac itself they call aodirmandalumy the circle of 
stars. The figures of the twelve asterisms have been speci* 
fied in Sanscrit verses by Sripeti, one of the early jfoamin 
writers, which have been translated by Sir W. Jones as 
fitUows :^-*< The Ram, Bull, Crab, Lion, and Scorpion have 
tlie figures of these five animals respectively. The Pair 
are a damsel playing on a vino, and a youth wielding a 
mace. The Virgin stands in a boat on water, holding in 
one hand a lamp, and in the other an ear of rice-corn. The 
Balance is held by the weigher with a weight in one hand ; 
the Bow by an archer whose hinder parts are like those of 
a horse. The Monster has the face of an antelope. The 
Ewer is a waterpot borne on the shoulder of a man, who 
empties it. The Fish are two, with their heads turned to 
each other's tail, — and all these are supposed to be in such 
places as suit their several natures." There is a repre- 
gentation of the zodiac in Uie Asiatic Researches,* but it 

* Vol. ix. p. 830 
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doM not exaeUj agree with the ahoTe deeeripliofi. Thm 
Ball is entire, and not cut in two, as in the Greek xodiac. 
In the couple the damsel has no vina, nor the youth a mace, 
•—4hej stand embracinf each other. The man who holds 
the Balance seems to be placing something in one of the 
scales. The sodiac, therefore, proves that the sign of the 
Balance is of great antiquitj. It appears finom Ptoleme 
that it was also in the zodiac of the Chaldeans. 

It would be important to know the time in which Sri- 
peti lived. A zodiac and twelve signs, the names and 
figures of which bear so close a resemblance, are not like 
the heavenly bodies, the obUquity of the ecliptic, the sun's 
semi-diameter, dtc, phenomena which have been the same 
in all ages, and would convey exactly the same notions to 
observers, of the heavens who might have no communica- 
tion with each other. 

The Bramins divided time into periods of seven days« 
Bailly. supposed that this interval was taken as a fourth 
part of twenty-seven days and seven hours, — the time of a 
complete revolution of the moon through the zodiac The 
time of her sidereal revolution, however, was not so likely 
to have drawn the attention of these early astronomers as 
that of her passing through all her phases, which is twentv- 
nine and a half days : the latter was therefore probably 
first observed, and its fourth part might be taken for their 
week as readily as that of the other. But it is more prob- 
able that their period of seven days had a relation to the 
number of the planets. We learn from Herodotus that the 
Egyptians had a week of seven da^s, which might be de- 
rived from a tradition of the time m which the world was 
created, but more probably was formed from the planets ; 
the day was divided into twenty-four hours, and one of the 
seven heavenly bodies, in the following order, viz. 1. The 
Sun ; 2. Venus ; 3. Mercury ; 4. The Moon ; 6. Saturn ; 
6. Jupiter ; 7. Mars ; was supposed to rule over the suc- 
ceeding hours. Supposing the sun to be the presiding 
planet over the first nour of any day, he would also govern 
the eighth, the fifteenth, and twenty-second hours; the 
twenty-third hour would belong to Venus, the twenty-fourth 
to Mercury, and the first hour of the next day wouki be 
under the mfluence of the moon. In the same way the first 
hours of the following days, in their order, would be gov- 
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emed by Mars, Mercury, Jupiter, Venus, Saturn, and after 
seven days the sun would again govern the first hour, and 
the other planets would follow in the same order as before. 
Thus the days of the week became ^sociated with the 
names of the planets. 

Although the planetary names were given to the days of 
the ancient Hindoo week exactly in the same order as ours, 
their week had a different beginning. They reckoned our 
Friday to be their first day. The names of the planets m 
th« order of the days were, — 

1. Soucra, Venus. ] 5. Mangata^ Mars. 

%, 5a7ty, Saturn. I 6. , Itoula, Mercury. 

3. AdditOt the Sun.* i 7. Brakcupatit Jupiter. 

4. Soma, the Moon. 

And the names of the days of their week with the corres- 
ponding planets and the days of our week, as follows : 

1. Sotteravaramt day of Venus, Friday. 

5. Sonyvaram, Saturn, Saturday. 

5. A4ditaoaram^ the Sun, Sunday. 

4. Somavaram, — — the Moon, Monday. 

6. Mangalavaranif 'Mars, Tuesday. 

6. Bouttmaranif Mercury, Wednesday. 

7. Brahaspativaramt Jupiter, Thursday. 

It is a remarkable circumstance that the Bramins should 
have had a week, and that planets should have been con- 
nected with the days, exactly in the same order as in that 
of the Egyptians and Greeks, because it has no relation to 
their apparent magnitudes, their brightness, their distances, 
or any of their obvious appearances. , The coincidence can- 
not have been the effect of chance, and there seems to be 
no way of accounting for it but the supposition that the 
adaptation of the planets to the days must have had a com- 
m(m origin, although it be row impossible to trace it back 
to its source. The nacshatraSf or asterisms, which mark 
the moon's path in the heavens, twenty-eight in number, 
have names and presiding deities or regents ; they have also 
their emblems or figures. This is their order, according to 
Mr. Golebrooke : — 

* Hie sun and nux>n were also called by other names, and there are 
WisUss fit qidling in the names of the planets. 
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1. Aswinit a ImWi beai. 

1. Bkarani, Uio YonL 

5. Cr'ttieoy a knife, orraxor. 

4. JtoAmi, a wliaelad earriafft. 

6. MrigtuinSt an antelofe'a tm&L 

6. Ar^a, anm. 

7. F%tHarv€iUt ahouaa. 

8. Putkvoy aaarraw. 

9. Atteikat a pottar^ wbeaL 

1 0. Mag*luit a lioaae. 

11. Fhedguni (preeeding), coueb, or b eda toa d. 

VL PAolfitnt (foUowiugX abed. 

13. HaHOy ^ aband. 

14. CkUrOy apearl. 

1ft. SwoHj a coral bead. 

16. Vitaekm. a featoon of learea. 

17. Anuradka, ....a rowof oblationa. 

1 8. Jyetktk*^ a rinf , or earring. 

19. Jfiiia, a lion's tail, or a ooiieb. 

10. A»luik€y a eoncb, or eleptaaat's tooth. 

SI. AtkadkM. (foUowing), an elepbant*a tooUi, or a bed. 

tL Abhijitf a triangular nut. 

S8. SravanOy three footmepa. 

14. DhtatiMhthot a drum, oriabor. 

Sft. Sa t a b kuka, acircle. 

St. BkUrvai^ }• .T.'l!i=S '"'••"^^ 

f7. i.»-*^-<.(«i«rt.,x I' s^".ris;7^ • *^ 

18. Revatif a tabor. 

Mr. Colebrooke has compared the nacshatras of the Hin- 
doos with the manzels of the moon or lunar mansions of 
the Arabians ; and he has shown that the Indian aster- 
isms, which mark the divisions of their ecliptic, generally 
consist of the same stars that constitute the lunar mansions 
of the Arabians ; but, in a few instances, they differ essen- 
tially ; and hence again it is natural to infer that the Indian 
and Greek zodiacs must have been derived from the same 
source. 

Sir William Jones had, at an earlier period, given » de- 
scription of the Indian zodiac, and the names of the nacsha' 
tras : he makes them to be only twenty-seven ; however, 
he observes, that in a representation of these fanciful signs 
there is inserted a constellation of three stars, called Abmjit 
in their nuptial ceremonies, for some astrological purpose ; 
this is one of the nacshatras in Mr. Colebrooke*s enumera- 
tion : so that, on the whole, both agree. The names of the 
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Indian months are derived from twelve of the aaterisms, in 
the usual form of patronymics ; for their paur antes (poeti- 
cal fabulists), who reduce all nature to a system of em- 
blematical mythology, suppose a celestial nymph to preside 
over each of the constellations, and feign that the god 
Soma, or Lnnus, having wedded twelve of them, beaune 
the &ther of twelve genii or months, who are named after 
their several mothers ; but the jyatUishicas (the astrono-' 
mere) ffive a more rational account of the matter ; they say 
that when the lunar year was arranged by former astrono- 
mers the moon was at the full in each month of the year, 
an the very day when it eiitered the nacshatroj — from which 
that month is denominated. The names of the months 
are, — 

1. Atwint 4. Pttutha. 7. CkaUra. 10. Aihara. 

t. Cartica. 6. Magka. 8. Vaitacha. 11. Sravana. 

3. MargqfirMka, A. Pkalguna. 9. Jyauhtka, 18. Bkadra, 

From the two difiereni accounts of the origin of the 
months it is easy to understand that the history of astronomy, 
as delivered by the Indian poets, must be a tissue of ab- 
surdities. Indeed there is an entire want of that soberness 
of description and precision of language which characterize 
the science of the nations of Europe. 

It appears from the astronomical tables that the ancient 
Hindoos knew that the intersection of the equator and 
ecliptic is not always in the same point, but- that it is con- 
stantly retrograding on the ecliptic in a direction contrary 
to the order of the signs, thereby producing an apparent 
motion'of all the stars eastward from the equmoctial point ; 
so that the time between the vernal equinoxes in two sac*, 
ceeding years is less than the time in which the sun moves 
round tfa^ ecliptic This difference, called the precession 
of the equinoxes, the modem Hindoos reckon to be fifty- 
four seconds in a year ; so that the pefriod of a complete 
revolution of the equinoctial points will be about 24,000 
ydars. The precession is, indeed, about four seconds less 
than they suppose ; but Sir W. Jones believed that the old 
Indian astronomers had made a more accurate calculation, 
but concealed their knowledge from the people with a view 
to inmose on them in regard to the antiquity of their nation. 
Besides the Indian tableis already nc^tioed Uie astronomy of 
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the BmniM hms noeired farther ittnitnitieii fnm Mat ci 
their books of ecience, which have been discoyered bj the 
zealous exertions of members of the Asiatic Society. Oae 
of the most curious books in Sanscrit, and one of the 
oldest after the Vedatf is a tract on religious and ciyil d«- 
ties, taken, as it is believed, from the oral instractions of 
Menu, son of Brama, to the first inhabitants of the earth. 
Sir W. Jones has translated, and given in the Asiatic Re- 
searches, a part of this work, which seems to relate to as- 
tronomy. It runs thus : — *' The son causes the divisioD of 
the day and night, which are of two sorta,'-<hose of men 
and those of the gods : the day for the Ubonr of aH crett- 
tures in their several employments, the nifht fot their 
slumber. A month is a day and a night of the patriarchs, 
and it is divided into two parts ; the bright half is their day 
for laborious exertions, the dark half their night for sleep. 
A year is a day and night of the ^s, and that is abe &• 
vided into two halves; the day is when the sun moves 
towards the north, the msht when he moves towards the 
south. Learn now the duration of a night and day of 
Brama, with that of the ages respectively and in order. 
Four thousand ^ears of the gods they call the eriHed (or 
Motifa) age, and its limits at we bennning and at the end 
are in like manner as many hundreds. ' In the three success 
srve affes, together with their limits at the beginning and 
end of them, are thousands and hundreds diminished by 
one. This aggregate of four ages, amounting to 12,000 
divine years, is called an age of the gods ; and 1000 such 
divine affes added together must be considered as a day of 
Brama : his night also has the same duration. The before- 
mentioned age of the gods, or 20,000 of these years multi* 
plied by 71, form what is named a manwatUartu There 
are alteieate creations «nd destructions of the world through 
innumerable mKnwoMtarat : the being supremely desirable 
nerforms all this again and a|;ain.^ This specimen of 
Hindoo chronology, which is believed to have been revealed 
from heaven, is sufficient to show that clouds and darkness 
must for ever hang oyer the origin of Indian science, and 
how difficult a task it must be to elicit from such a mass of 
absurdity any thing that can be relied on as an approxima- 
tion to truth in regard to astronomy. The immense long 
periods spoken of m the preceding quotation have given 
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' The mo^t anci^ book of Hihdoo astronomy is the Sinrya 
•StdMamtdy ir^hich the Bramins ^ss^rt to be a divine V6V9\t^ 
tion reeernedidil 64^99 yeAn ago. Here we have another 
«xanq>Ie^f the falrakuia >texture of 'the,.Wko)e eystem of 
Indian chrdaolbgy ffntd* adtmnomy # Indeed, it iis' qoite wvl. 
deift.thktjitiis a vaiii' task to He^'to discover thct tim09 at 
<whldi their systems were constructed fW)m their owir ao 
bounts. If th«se poss^ij^cnn be fonndt they^fnust bedii^ 
sovvred by a careful examination of the constri^ctiion of their 
jfcables. This kind of analysts has been atotiidttyieniploy^d 
)by:Bailt^, Ptayfair, and at a later period by Dffvis laoid 
Bentley ; but the great disag^fment in ifche'ksonclosions t& 
rvrbich thebe ingenious men have come, seems to lea Ve but 
l^le hope of the^ truth being ever absolutely discovered, or 
even a considerable approacn to it., ' ' ; 

• ' Mr. Si Davis, in a Memoir on the Astroi^omlcal Compil- 
iations of the Hindoos,* says that many treatises on astroit- 
mny in the l^anscrit tongue might be proeirred, and ihat the^ 
Bramins were viery willing to explain them ; 'he Atm aiddSy 
that Sanscrit books in this science are more eaMly trans- 
4ated than almost any others, when once the technical 
terms are understood* With a view to the computation of 
an eclipsej he procured a copy of the Surya SidtUiantti, 
which bad been brought iVom Benare8> and also the TikUy 
which is a (Commentary on it. ' ' ■: 

••'According to this ancient treatise the Hindoos divide the 
«dliptic into 860 -de^ees^ as has been already stMed. Their 
AStronomicalyear is sidereal, and begins sit the' instant the 
enn entenf the sijg^n Aries, which they call'i^e^^dt or when 
he enters into tt^ nitashatra Asuyini, ' Each ^stronoAiical 
tnonth' cbntainw as many <iays' and parts of a day a^ eiaps^ 
j^ile tt\e sun' is m each sign^ hnd'the civil diifers fn)m the 
nfetfonomical account of tim^ only in ijejedtihcf the fiw^ 
tkyns, mid be^nning the year and ^onths'at sunnse, instead 
of the interm^iatie ini^ant of the artificial day and nighty 
JheMce^'happens'that their months afe ^nequaf, and dejpeiul 
on thei sitimthm of the ^un*s apsis^ and the distance df th# 
^niaoetiiU verndl colure ffom the beginning of Mm^ & 

' * ' ''•*i«aaclt«esrches,vbl.ft' p.'te^/^' ''^'■' ' 

Vou III^B b 
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the Hiiidoo iflieie. It was Mr. DaTk's opinion that ^ 
Hindoo science of astronomy is as well unaerstood at tlin 
time as ever it was among them ; but that it is less general 
beoattse<of the want of that encouragement which was f(M<* 
■k^J given to men of science bj the native princes. 

In coastrocting tables of the celestial motions, aatrono* 
mers ix on aoaie epoch from whi^ as a be^pnoinc, thejr 
reckon the motions of the planets. The ancient ffindoos 
chose for their epoch that point of time counted kick into 

Sast a^ts, when, according to their motions, as they had 
eteitnmed them, they must have been in conjunetkm im 
the beginningiof Mt^hoy which corresponded to our Aries^ 
and they suppose tbf t the world was then created. Tht% 
in regard to ^e planets only, would have produced a mode^ 
rate term of years ; but having discovered a slow motkm 
of the nodes and apsides, they found that it would require 
a length of time corresponding with 1,955,884,890 years^ 
BOW expired) when they were so situated, and 2,864^115410 
years more -before they would return to the same situ- 
ation, fonninff to^ethes the grand anomalistic period callcdl 
a calpoy and fancifully assigned as a dsy of Brama. Th«y 
divided the co^ into mamotmtaroaSi and greater and less 
yuga$* The use of the rruLnufontara is not stated in the 
Surya Sitldhantai but that of the maha or greater vug' is 
safiicientty evident. It is an anomalistic period of the sun 
and moOn, at the end of which the latter, with her apogee 
and ascending node, is found with the sun in the first point 
of Aries ; the planets also deviating from that point only 
by the difference between their mean and true anomaW^ 
These cycles beinff so constructed as to oontain a certion 
number of mean solar days, and the Hindoo system assum- 
ing that at the creation, when the planets began their mo- 
tions, a straight , line drawn from the equinoctial point 
ItHTica, through the centre of the earth, would, if continued, 
have passed through the centre of the sun and planets to 
the fii^t star in Aries, it was easy to compute tneir mean 
longitude for any time afterward by proportion, thua:— 
As the number of days in any cycle to the revolutions a 
planet makes in that cycle, so are the days given to its mo* 
MOB in that time ; and the even revolutions being Ngect^ 
the fraction, if any, shows its mean longitude at midni^it 
ander Ih^ first ueiridian of Lanca* fat places east or 
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of that meridian a proportional allowtooe is made for 
tlw diffbrence of longitude on the earth's surface. The 
fotitions of the apsides and nodes are computed in the 
•ame manner, and the mean places being found, the true 
places were determined by applying an equation 4m prin- 
<9iples which are also explained. 

' It does not appear from tlte Smy<i SiddJumta that the 
dlivision of the muha yug into the scUya^ treta^ ^htuqroTi sjod 
4ak ages serves any pnietical purpose In asironomy. Their 
origin has, however, been ascribed^tdtiie precession of the 
-equinoxes. In every point of view, the latter is anomk^ 
listieal. 

The timel called murta (that is, mean sidereal) is esti- 
mated by retfrtratioru : six resptraiions make a vicala^ sinty 
wicaUu a danda ; sixty dajidas a vxicskatra day ; and thiity 
naeshatrm days .a nacshatra month. The savan JnMith is 
the time contained between thirty successive nsmgs of 
Surym (the sun), and varies in ils 'length according to the 
lugtui bhvja (right ascension) ; thirty tit^his compose the 
ciUndra (lunar) month. The sauru month is tb«t in-wfai^ 
the sun describes a sign of the zodiac, and his passage 
through ihe twelve signs forms a year,' and ene a( these 
years is « deva day« or a day of the gods ; €0 ^.om days 
multiplied by 6 give a deva yeatf and 1S0§ ef the deoa 
years form ihe aggregate of the lour yugoM. To determine 
the soKTu years contained in this aggregatey write the num» 
ber 4,320,000 ; this is the meAa yuga^ comprehendi^ the 
§§mdhi and Mtmikyansa (the mdmmg and evening itwilight). 
Divide the coL-pa by 10, and multiply the quotient by 4 for 
the sojtya yug,'hy 3 for the treta, by 2'fbr ibe'dioepor, and 
hy 1 fbr the cali ytLg, Divide either of the yug* by 6 for 
their twilights ; seventy-^one yugs make a mamoantara : a 
tmlight ia equal to the satya yug^ during which there is a 
tmiversal deluge ; fburteen fnanwanttwaSf including the twu 
UghU, compose a calpa; and at the eommeacementof each 
cilpd there is a sandJU equal to the ^dUw.yv^^ or 1,728,000 
taura yean. One ccd-pa is< a day wita Brama; and bis 
night is of the same leneth ; and the period of his life is 
100 of his years, of which on6 half is expired, and of the 
lematnder the first eaifa is begun^ and six manwantiuiiai 
Including the Bandhia^ are expired. The sevenlh, in which 
W are now adnuaeej, is nwnedeatwMKiaftit Ofthletwiui^* 
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■flAveti maha ^ug9 are elapsed, and we ai« now in the smiym 
yii^ of the twenty-eighth, wkich oonQisU of 1,738,000 «acaNi 
•yean. Hence the jears, since the beginning of the oaip^ 
may b^ found ; but from this 100 times 474 diiriM y«B9i 
oust be deducted, or of that product .mulliptied byi 36^ 
for human years, that being the term of Branta^s employ*- 
ment in the ereatioo, afiec' which the planetary 'iitotai>n8 
tomneneod* r. i-'?.* 

By foHowiBg' eat the calculations, the ed^ais fotHidio 
cenlaiA 4,320,000,000 year* ; and tb^ period x)f it «Ups^^ 
■the end of the last tatya. age, when the SaJrya SuUkant* 
is supposed to have been written 1,970,613,360 yeajts^. i-:t 

The bkag4riai or zodiac, is divided into f wehrei nan^i the 
Ttti ifitb thirty bfuigas^ the bha^a into sixty fo/cx, abdithe 
eala. iftio Bxxty vicaUa, The rast^ theosfore, auswersio^a 
aigti or 80°, the bha^a to a degree, the cola to a minilte ni 
a deffree^iand th.e.'nccUm to a second. '. 

We have already given the Hindooaames of this plaiiet«, 
And therefore need not repeat them. In one yu^'tfae suD» 
Meronry, and Venus complete 432,000 madJiifama.r^ifo^ 
tions tl^roogh/the zodiac ; Mars, Jupiter,^ and Saturn malfo 
Ihe sama.nuinher of ,«^Ara revohitiions i these an^er to 
sriUt w« no^ call theit i revolutions about the sun, The 
moon tm^kes; 57, 753,336 madhyama ■ retoluASions, Mftm 
2^6,832 niddhifama revolutions, Mercury*f sighrM t^tn 
17,1137^060, Jupiter's madhyamai 364,220, Venus'^ «^An4t 
7,02%37dviSatpm's fmdhya^at are 146,566. Ttie.mooa'4 
f^dgee makea 488,203, and .her ^sceading node 232^238 

revolutions.,:..! .» /- i/I 

< >iTbe time between sunrise and suniise is the Mx^im ^avtm 
da$r,'offwhich the j/ot^ ccmtaina 1,^77,917,828. < The r«ii|k{ 
ber of <nac«Aa£mtdays>H 1,582,237,828, of chandr4. (luil«4) 
days 1,603,000,080, of adhi months 1,598,336^ of tjfhM 
25,082,252, of «ai^rft.nionais51,840vO00j : . ■ i . .> 

1 MFrdm'ihaaeniMBbtfs it has been found that 

Hio metn f lm« of a Inh Wion ft9d. I2h. 44m. - a.W* ' 

"Tim^ or moon's BtdeTMlrevolutisnt.-... 27 7 30 '19.64 

. Hip^loojear...., .,••*.,• 365 6 19. -36,60 j 

. DJuroal reyohition or stars. .* - 366 6 12 ^.M 

, It> appears, from a comiperitary.on the Surya. Siddkasn^ 
tfaati the (Hindoos: knev^ that tl^e moooi .cevolvesjoaeo idn.bNl 
I ^ huiai» Tnnnth, and ccaMeqaeo^ito . tlg\fmi»^i<^ 
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alwsjs: towards the earth. They had aJso noticed the dif- 
ference between her apparent magnitude in the horizon and 
•n the meridian. 

According to the ancient Hindoo astronomical treatise, 
the 8un^« apogee makes 387 revolutions in a cidpa^ that of 
Mars makes 204, Mercury^s makes 368, Jupiter^a makes 
^00, Venus^s 635, Saturn^s 3^: these are all direct or ao- 
eording tp the order of signs. The number of revc^lutioni 
K the nodes, ,which are retrogitado, in a cdlpOi lia fpr Mar^ 
tl41, for Mercury 488, for Jupiter 174, for Venus 903, f(^ 
Saturn 66^. „ It has been observed by Mr. Davis that 
although the planetary motions, as al)ove determined, might 
have served for computations in the time of ^eya, th# 
au>Aor of the Surya Siddhanta, yet for many years pae^ 
tfiey have ceased to a^ree with the observed places In thi 
heavens, and therefore corrections have been ihtroduced 
by increasing or reducing Ihe numbers* Thus the irevolur 
tions of the moon's apogee and node are each boW increase! 
by four in a yuff^ the nature of these corrections, called bija^ 
M explained in the commientary Tica, 

Although the Surya - SiddfuifUa^ - which pr ofesseg to be a 
divine revelation, ought to have giwn correct elements, of 
the plai^etary motions, y^t Ihe Visknu Dherffio^er direct^ 
that the jplanets be observed with .an instrument, .by meant 
of which the greater or less agreement ^t ween the observed 
and computed places may be determined, and an allowance 
of bija made. 

The following table contains the periodic revolutions of 

tlie planets, of their apsides and nodes, according to the 

$iurya Siddhanta, The bija, or cprr^ections, are wanting. 

tbe inclination of the orbits is give|^ and the obliquity of 

he ecliptic is 24^. It is the same in their astronoqiical 

treatises written oqly 268 years ago; so that the Hindoos 

4o not appear to have discovered any diminution,— a jproof 

4iiat they were never accurate observers. 
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Ttw* •fwjT^uuK' of thf 8un*8 npogee, reckoned accpiding 
t^ th* HimltH> ^rcinrnt, «t this time diflTers from -modem 
*Tlh*rrvAiirtiwi t** W\ But thert is much greater diiagree- 
iiHmt with rritjxHM to the aphelia and nodes of the otli6r 
|>buet*. 

It h»» hei»n «U)>p«vted that the days during vrhkh Braisn 
i* *«h? tf» hn\T h^m employed in the creation, and ivhicik 
ihr v^'w ^Ji\.Tf^A tfiTTCts to he subtracted to hare lie 
<r«w A\ncf the i^Utiets began their motions, are merely^ 
*vrr*H't\A« ini*<v^ured to compen««te the errors whicfc hare 
tw^H »?i*KM>^n^ since the composition of the woA. This 
w JM^^^^WY a true expfcination ; an J h«»ce we see the ntl^ 
iiiK^rt4*h\ty that pervades the whole system of astroooeBT 
Ur''^*T^I 4« the treatise. 

NVi^ h»ve m>w, acconlinffto the H:r3vx» Ma4* ia. the 
>v<ix.i - at tS** pl.nneis, their nodes and actsades, ani 
ti.tw ^wr ih<'y weie in coc UDOtio« in liie beriT:!:3; 
,¥ .<U ^A»>e*V Fiv>w iS^se- i*-*^:t rw^Mi "or r-^a^ 
Ksww K>r *ftx pj\YC^*«i iMB*- Tbe ^'v* 5; 
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§i{ysi; d)at it ia miH n«^8sary taassum^ i^ remote!^ piri6d^ 
for the QQnaputaUon may be iB^e-iroiii*4hefa6gkiniDg|b£&^ 
iir^a age, a^ which > instant all the maveabte points of thb 
heavens weriQ again in conjunction itn Meaha, e±c^t thci 
Apogee?! aiKl ascending nodes, whioh must fhbreibre :be 
CAfiiptited from the creation. Th^ pve8tot.Hindo»astrokio^ 
p^erp, therefore, go no farther bao|c than! the dali yug^iin de4 
^rmining the mean lojijffitudeB. . . • i ■ ^ . m 

;.( For the equation of the centre a. trigOMometry is ret* 
quired, . This is given in^ -the <i9un^ iSiiMAaTil^ and Him 
pne of the moet^owrio«i»<and intteestmgfMrts of the treatise t 



,f. 



it wiU be, described in tb« aequel^ ■ ' ' 1 1 
. To' ,$eeiOHnt ,fpt th0 >jat)iparent(iUBeqii«l motioii of Uw 
plnne^) v«hiah they su^^pose >tQ.;mo<ve mrifonikly ih;fheiij 
f>rVit^i;thpy haye. recourse' Jbo etoentrteeiicles^ Akid' de<ev« 
ff^ixve t}^ e^x^entridty Of thfif Orbits of the; sun and moon* 
i^iih r^i9^i:;t toJ^at^irde^rin mhichthey plaeothe eefytk:«i> 
^<c^n(r«/Ofrihe amitnQTsot^jto be «q\Jarto<!tfae)Sinefi6f theivt 
gr^^ateej^ anomalistic equations*, u 'thb Hindoos .intfais) n^oe> 
with the.«ncipii6,G;reekjE(Btiotaoitnear8^ but- their •tektitlaiion is 
y^ry ^i^ffr^R^t* i They «uhsli(iuld an-^OpioyoIe iiistebd of the 
exoentri^, w^c^ :cpine9)l0 jthe same, but) ^hat isi pecuiiaii 
f^n^. difficult to cfx^plUe^ Mtheyi raake'tli& vidiu)^* of thi « e{iii' 
cyde y^ry. at ev^ry diegriseU'Whieh 6husigO«tiB od diminisfamg' 
(tfym Q° (0 90° of anom^l^li Mlndeed.itU'nat the'Tidiuv 
H^ch they makotruly^i^ vary^ ^ut the dkioiiileieiiceiof thv 
^icycli^ ; .thus they irevjdec^ the \OftlcuiationD06dUS8ly comf 
jp}^3|. t 'T.ber0 is anothoPisijBlguliiiiity; ^dthoilgh.tlieeq^tiab) 
€|jfiithe n^on isjnareith«»idoiibk thfitt)f^4he«tinttihei'v«nci«i 
t^8i,c|f th^ ef4cy<?kS) acei si^iMiibly the sann^. 'Thosj llil^o 
t,ie .Gre^s«^heJ^di«ji^; hfive Aheir thc^fiea of-exoeiMviw 
and epicycles ; but instead of calculating.lbyitheirfgot^oim 
if^es, 0^, tfigonfmrnUyit^eyhkye: iHtrOduciBd «itf bmpirical 
U^rn^ fyt wliuffht M>ere Isitoither neasMi not.nlBceMt^4 ) The' 
v\i1^ar among the 3v<kHBia9 .belii)v«. that .eelipsiB are occa^ 
^ipi^fd by '^he i^oQster 72oWfc, «nd 4hey join t6 ithis idfue 
othcirs ^qu^l^,'tBinte«l.Witb; igrtoranceiand 'abeBndityl . Tlati 
belief being founded on declarations contained in woriut 
spppoft^f}:^ iiiiwiHS ^utbdrity^whioh^ii^ faa6*;Hindoo^^an 
(^ , in ^sttpn,, eemt, i niy^onamers^ lOLve obeen- in^itiouft <ii^ 
e^j^aiflmgf;the:P««^«Aiiuthea«(b0(^»>wfai«h!do«obac0o^ 
with the principles of their science. They have justified aa 
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ipi«H«f tiwy coald propositions which disagree with the 
principles of their science, obserring that certain tlanffs in- 
dicated in the Sastra* may have been so formerly, and may 
he 80 still, bvit'^ astvonomical purposes astronomical rules 
nmst be followed. .Others, with a bolder spirit, have at* 
tacked and reftited -unphtlosophical opinions. Their as- 
tronomer and miithematioian Bhascara argues, that it is 
more reasonable to suppose the ea^h to be sel^alanced in 
inlinite spBC8»«Chan to; be supported by a series of ailimals 
with hodiing assigfnable Ibr the Jast to rest upon ; and 
aiMither commentator says, that hfraku and eetu, the head 
and tail of the monster, the position of the moon's nodes 
and her hititode iwe, meant, on which eclipses certldnly de- 
pend; but he does not therefore d^ny the reality of rahu 
and cehii the existence of which, he says, may be maintained 
M an article of faiih without prejudice to astronomy* This 
app^airs to us very abiord ; but it is not more so than the 
subterfuges to which Coper^fiicus and Cralileo were forced 
to h»ve recourse to shelter the true doctrines of astronomy 
•gainst the denitnclations of the Church of Rome. 

The Hindoos consider thsieaithas spherical, and sup- 
pose its diameter divided into I GOO equal parts or yojant. 
The Shtrya Siddkant€ states the circumference in round 
numbers to be 6069 yojant ; but in the Fu^anai the cir- 
oumforenee is declared to be 500,0004000 yojaits, — and to 
account for this difference, a commentator says tbat the 
yojan of the iSfurya Siddhanta contained 100,000 of those of 
the PwranoM, Some say that the earth was really of thai 
size in some former rMpa^ and others believe thatt from the 
equator, southward, the earth increases in bulk ; but for 
astronomical purposta the dimensions giien in the Swtym 
must be assumed. 

To'find the latitude of a place dte Hindoos ohserve the 
length of the shadow of a perpehdicolar gnoihon when the 
sun is in the equator, and compute by their geometlry the 
angle which Ae gnomofn makes with the time drawn from 
its top te the^ztremity of the shadow.-— Thi« it the lati- 
kide. 

The kmgltttde is directed to be found by observations of 
Itfhar ocKpses, calculated for the meridian of Lanita^ whieh 
through Ougein, a place in the Mahratt«doniink>i 
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BentiretJ'tev.^bEty-fdur k^ojinu^eeigtWuri ^v6iBithi8iB<vidi«n^ 
iU longitude is iherefore iotti>ty4«ar pok^. •« : 1 <i t. 
• To liettimtixe the moon's distance, j)v h«t pdvaflidrj tbeV 
ohaenrb: the time of thetihoon's rising) and CompaiTte it wita 
the computed time;> the difTerenoet is the time in which sh^ 
^dscldbesiBR a|c of her orbit, e^ual in length to the earth's 
•fkn^diaweOsr/; t this -'^ifibrenoe of time is 'to'^hev ^peiiodit 
iBidiitb.as.800 ^'a?bs<Ui* the circumltreitce 324)0(H). Th^ 
aegletfti> refrafctisR, of which 'ifaey seem to hai\'e'>>nO'kfK>W^ 
ledge, although they are not iqtiite: ignoioM of optics, b^ 
•auee lbey.liBot;v>tfaat*tbeiangi6'eriineKieD6e,is eeottTto the 
angle of reflection of a ray.' They also Ted£on<m«> motion 
^ng tktisine instead of the arc/ In this Waif they jfW)d the 
jpfkiaUaa to .be* 63' t/d% aaid bei»diitat1ce/|^om the ea^th*iB 
«Bntrl9. te he 61y67& j^dmnv, w^i4^ answei' telabooft {{80^184 
gecigrafihicial «nilM. • ]thiir0{)ecijn tsoieMSJhis idei^ittrilied it to 
be about 240,000 miles, which is about a fifleeiMh part mor* 
thao! Abe Hiadooeliad foubdlitsoilonjg iigO)as tbe't^ne of 
Meya, the author of tbe Sut^a SiidhdMU*' -'-^ '"- • ' 

The Uindoos* suppose that all the piafiietsihove^in tbcrif 
orbits with the same velocity. The dim^nsfens of th^ 
Daoen^S'Orbit^being- knownythoseiof ^e other planets ere 
detefrmined by the^uleof'prdportioht • 
> To.^d tUe: diametete of the snu and inoon^ the time' that 
elapses between the upper limb of the rising si]tt<'toachingf 
thi hyrifisoii- and the- lower Hmb .reaching it i«.bb^erve«) ;^'in 
this way the* son's ditoieter< has been ibiind '6600 pofdnir^ 
and that of the moon 480 yo;a4Stf%' 'Ttvese df^itf^ers 'ttrtf 
varied accoEdii^ ab they exceed'ov lbll-kbort«f ^th« iti^nin 
the calculation of eclipses. When^ the ndoonVfttMiAaly ii^ 
tbteeisifi^f^.her diametet . is 'reofc^Mi fiO'heB2^'fi4^\ wlkich' 
is suiSknentlyt exact.:!- ' ■• - ' '"^fM-i ''..■» •.'',-.. 

The calculation of an eclipse of the mooii, hy-Hke prin^' 
cipUs of Bnropeanifstdreaomyi with the 'Midi of 'the more 
simple tabiesj-H^hoigein Ferguson's Astronomy lW example, 
— is not a tedious operation^ It isy hdweVerj otherwise in' 
the Indian astronomyv ^he firs<: step of the pr^ess is to 
find-hthe number. of mean solar -days fronvniKe tinieof the 
creation to the timb of the eclipse ; the next^ to find the |nean' 
loiigitad'e oCthesnn, mbony and the a^bmdmg nddet titese Wre 
determined by very tedious Operations: in multiplic^^on tind^ 
idivil&bni >"Fhe asferonamkalciBieiidatibni in> Ewupe fed to 
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moHt^ iafltakMis deneei by which the labour wu abridfied!, 
and, at last, to the important invention of logarithms. Thm 
Indians had a like or even greater stimalos to their in^e- 
iMUty ; bat it does not appear to have led to any abbrevm 
<ion or simplification of their calculations. 

Those ourioas in such matters may see a specimen of the 
calculation of -an Indian eclipse in the second volume of the 
Asiatic Researches,-*also in Delambre's AttronomU jii»- 
^teiMf, vol. L From the whole operatien Delambre has 
drawn the following conclusions : — 

1. The computation of an eclipse by the Indian tables is 
an operation of excessive length. 

2. These ancient tables are very inaccurate ; although, if 
we believe Bailly, they were deduced from observations 
made at very long intervab^ and for that reason ought t» 
have given the mean motions of the planets frith con^der- 
able precision* 

3. There aie three other . Indian tables, more modem, 
which give errors of 28^, 51"*, and 13"*, in the time of 
eclipses ; and errors of from 12*" to 20"*, anideven to 32*, in 
the time oC their duration. 

4. Tfake calculations of the Hindoos are less geometrical 
than those of the Greeks, and, like theirs, they depend on 
ezcentrios and epipjreles, which are disfigured by empirical 
suppositioos. 

.5, The Indian tables can be of no use in correctinff the 
mean motions of the plaAets, although Bailly believed that 
they might be so employed. 

6. It is A nmarkable dreumstance that the Indian theories 
of astronomy make no mention of observations or even of 
an instrument; but, indeed, there is no proof that the 
theories were reaHy formed by the Indians ; moreever, we 
cannot place the least confidence in them, because we are 
entirely unacquainted with the principles of their founda^ 
tioQ, and have no means of estimating the errors that may 
have been committed in making the observations. If we 
judge of them by those which we know to have been made 
1600 or 1800 yeais ago, the Indian observations mus< have 
l^eenyeiry indifferent, or even utterly worthless. 

7. Lastly^ the knowledge which the Indians had of astron- 
ly is greatly Inferior to that of the Greeks. 
The Indian msthoda tfi itsknlatinn ars altogelher diAiw 
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6iit ft6m those of Hifiparfehtii ; tb^ biTeiriv^ not dmum^ 
e/tnAlorti — vthWe the Greeks, on the contrary, hvre f\A\y eir^ 
pltiint^tbe ibmiatioii of theit tablet. /The mocleni actr«B« 
otay has been fond^d from the wrkingeof Ptolemy ; hip; 
thive OMitres^ viz. of the equftnt, of the excen^C) fuid of 
the zediac^ led Kepler to the centre and ttro.foci of hki 
ellipse. ' However weH ihstnicted we nlay snp^se the hh. 
diaatis tO^have been, their sctenee and their disqoyteries have 
hith^o been, and ahmys will be» useless to u*. ; That the 
G^reekB received any fcno#liedge from them is more thim 
dotibtftil'; while it is certain the Oreehs formed the Ara- 
bians^ the Persians^ the Tartars^ ,and onrselveA*, ]d9ii\yi 
would indeed have us believe that Hipparchos kineyv th# 
Indian tables ; but theSre seems to be no reason for this anp- 
position, seeing he has not taken the Hitadoo soltur ezeen* 
trieity, nor thA inclination of the lunar jOTbiU He difierf 
from th^m in these essential points.) we mnst therefore 
conclude that he found for * himself ail that he has tat^gki 
the modemsJ i 

Mr; Davis^s Memoir on the Indian^AstrOaoipy, as delivejFed 
in the iS^rya Siddkanta^ doea not go bejond ianar ecUpefjfb 
and it gives rather an unfavourable- notion of wh)»t thej 
hate done' in regdrrd to solar eclipees. Their parallax of 
&lV)^o ill determined, and the variationft> which are net 
blotter, throw great iancertainty on eclipses of the son and 
occuhation 8 of the stars and planets. ' 

It is sinffular that 1^ Indians, the reputed inirentors of 
decunal anthmetk^ shoirid in all their cakulatione have 
made {Continual use -df sexagesimal fractions. . In thesefthe 
ttunbbers vHiich exprefcaed the. dayiin their ptodigioudjy 
tang periods went far beyond the limits of the Greek arith- 
metic. It would be curious to know hovr .they, express 
«uch large numbers. In the third volume ^ the Aslatip 
Researches, Mr. Davis has given, in a memoir on an Ii^ 
di«i cyde^ a translation from the Sanscrit, of a method fbr 
determining the length €ff' the solar year. This consists m 
observing the Bi»n*b amplitude at rising, on a day about thp 
time of an equinox, ami' agai^i on the day before th^ sun 
has completed a circle ioum the heavens from his ppsiitiQii 
on thatidiyf ahd>on\the next day whett he has m&m Ulffli 
completed it, also noting the times from the first observa- 
tion. Thus thenuBberof wholeii^iB the yeav will b# 



kllowii; Md ^ £rietadinl >arl id b«9da6d wyi U tb^ 
put of k dfty 'thfit th« differeoee betwiBfen thti middle atapili, 
tiid«and«ne of th« extrcntei (tfaftt iinli'obMCT«d>iB WfU^r 
differoiioe betv^Mn the exttemet. ; The ' amplitudiev^.M 
nther then* diflbrenees, are to, be dAtenntned fagr'flMiiuiiig 
the kan*B *p60Hiob at rimnf oA' ahoritoBtal'oiroleoi.'caiH 
siderable nsfigtiitode. Tkit- meihod is ingemcAls, jand: it 
trould be improred by obeervin^ the 1^0178 poftiiion. at nmn^ 
<m eeveral daye before and ! aftwthe yeac ia odmpMlecU 
Theoretically it is good, bat pMiably it svas never ,pkit in 
praotioe^; and With'vi^ 'heHzenttl •oirole\siidi' aa ,-tbA Hiih 
dooa might be rappdied to possess^ ivaa not liitely la leadt<^ 
mttch certainty.' < ' .^ 

The 'Swrya Siddhanta beittg* regarded as the moetianeieirt 
Bitfonomical treatise ambng tbfe Hmdoo«v it is u»pqitant t^ 
know the Umd at which it mM composed* It is now getitrt 
illy admitted thiit the Hindbos are a Ter^ ancient, people 
BaiHy bell^ted that their astronomy wasfouhdeA on.dbaerr 
Tations made more than 3000 years before the Qhristiaki 
era viand, in patticuUry that i their taUes 4f Ihe etm tnA 
nooiv were <determined by actual observtaiotts made at* th^ 
begintiihg df their celebrated era. the mH yug^ which inwm 
9103 years befbre the Christian era* h might, howe?er( 
¥rell he doubted whether they had any bosks of such.extraor^ 
dinaty antiquity. Tb dissipate these delusions. J. Benlley^ 
Esq., has given to the world a memoir which has iNr iu 
object todeterminii the age of the Swrya Siddkanidf* And in 
this' he has clearly explained the irianner in wbieh.dMir 
tables Were formed. We hwv seen tbatin the Hindoo.8yap> 
ferns certaiitt part^ of' time were fixed on as epodw at whicth 
the phinets at^ assumed to have- been in a libe^^of;mea* 
conjunction with the suit in the beginning of Aries. 'Front 
the^ the Hindoo astronomer ci^ed onr his caloulations ,aa 
if'they had been^ fixed by aGtuair<obseriratioh,.)and>:thantto 
determines «uie|i'mean annual motion ad wiH give>lhe> parir 
tions ef the ptanettf in iii> own times. so M taicorreifioiid i» 
nearly as he can ^with <the dbservatipils then msfle. ; ' . . > 

In fixing oh thes^^poohs^ the first Hindoo * aatrbtooinsm 
took thiB precAutionlo th^owtbem so^arbackiotdiuitiqiuft^ 
^Utet the diffej^neb betlwee;B^the assumed ahdreal pfaidiBaf 
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thd planets^ whatever they might be at that tmie^ woiddi 
when divided by the number of years reckoned forward 
from the epoeh, be a quantity too inconsiderable to affect 
the mean annual motions deduced from thence for sevend 
years. 

For example, let an epoch of mean conjunction be as* 
•omed at only the distance of 648,Cl00 year% and without 
considering what was the actual position of the planets at 
that time, which cannot certainly be known, let us suppose 
that they were all in conjunction vnth the sun in Aries. 
Now, since a planet cannot be mcwe than half the circum- 
ference of the heavens, that is, six signs or 180 degrees, 
from its assumed fictitious place, the errior that will be made 
in determining its mean place, at any time within a con- 
siderable interval before and after the period when the 
tables were actually constructed, will not exceed 180 de- 
grees divided by 648,000, that is, one second of a degree,— 
an error not greater than would be made by the modern Eu- 
ropean tables. ^ 

This is Mr. Bentley's idea of the manner in which the 
Indian tables were formed; and Delambre says, that it 
coincides nearly with that which he himself had formed 
when he first read Bailly's A*tr(moinxt Indietme. He made 
the supposition that in 1491, or any oUier year, if an astron- 
omer knew the places of the planets, and their mean mo- 
tions, it signifies not whether well or ill determined, he 
might thence find the epoch of a general, or almost general 
conjunction ; for a conjunction rigorously exact is impossi- 
ble, unless we go back to a very tcmote period indeed. 
But without going unreasonably far back, he might find a 
time when the planets were all in the compass of an arc of 
some degrees in extent. He might then, neglecting the 
differences, feign that they were idl at the sane point (it 
might be zero, or any other point). The degrees thus 
neglected divided by the number of years would! be reduced 
to insensible fractions, which would be corrections to be 
made In the annual motions. It is no doubt in this why 
that aU the civil and astronomical periods have been found. 
<*This idea,'* continues Delambre, ^is so natural, that I 
httve always been surprised it did not make Bailly drop his 
pen. It has prevented me from placing (he least oonfidenee 
in the pretended proofs on which he has rested, and which I 
Vol. III.— C c 
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would nermr hare dUcuwed, had I nol been obliged to do so 
in a history of astronotnj.'* 

Mr. Bentley, to ezempliiy his idea of the formation of Ura 
Indian tables, has supposed the planets to have been in a 
line of mean conjunction in the beginning of Aries at thei 
commencement of the eali yng^ that is, at midnight between 
17th and 18th February, O.S., in the year of the Julian 

Ktriod 1612, on the meridian of Lanca (75° SC E. long.), 
e then, by proceeding on the principle which he believed to 
have been employed in forming the Indian tables, and using 
Lalande's tables, has deduced a set of mean uinual motions 
of the planets on the Hindoo sphere, which differ but a few 
seconds from the. annual motions as given by Lalande. 
Now, had a European astronomer who nad no idea of the 
Hindoo method found these fictitious motions in their 
tables,' he would have been deceived by aj^pearances, and 
have supposed them to be of great antiquity. 

The Hindoo systems. of astronomy may be divided^-into 
thfee classes. 

The first class supposes a general conjunction of all tho 
planets, their apoffees and nodes, in the first point of Aries, 
and this conjunction has for its period the cal^ of Brama, 
which contains 4,320,000)000 years, and which began 
1,972,944,000 years before the caU yug» It appears that 
the astronomer Bramagupta was the author of this enor* 
mous period. ^ 

The second supposes a general and true conjunction at 
the end of the calpa of Vartdia, with a mean conjunction 
at the end of certain cycles. The cdpa of Varaha is of the 
same len^h, but it began 17,064,000 years later. 

The third does not suppose any conjunction either at the 
beginning or end of the caipa. 

The writings of Bramagupta, the StddhanfOf and the 
Siromani of Bhascara, belong to the first class : these de 
not acsume a conjunction of the cali yug. Again, the 
Surya Siddha/UOj Soma Siddkanta^ Variaha Siddkanta^ and. 
such others as assume a mean conjunction at the beginning 
of the eali yug only, as the Jot Kamob of Varaha, the 
tables of Tnvalore, dtc., belong to the second*. And to the- 
third belong the Brama SiddhanlOf Viahnu Siddhanit^ 
L?uba Rethtmo, Chendrika^ and other iStdd^Aaliuu 
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These are constructed on the principles of the European 
astronomy. 

Mr. Bentley lays down this as a canon, " that the most 
certain mode of investigating the antiquity of Hindoo astro- 
nomical works is, by comparing the positions and motions 
of the planets computed thence with, those deduced from 
accurate European tables; for it must be obvious, that 
every astronomer, be his system what it will, whether real 
or artificial, must endeavour to give the true position of the 
planets in his own time, or at least as near as he can or the 
nature of his system will permit, otherwise his labour 
would be totally useless. Therefore, having the positions 
and motions of the sun, moon, and planets, at any proposed 
instants of time, given by computation firom any onginal 
Hindoo system, and having also their positions and motions 
deduced from correct European tables, for the same in- 
stant, we can thence determine the point or points of time 
back when their respective positions were precisely the same 
in both." 

Proceeding on this apparently reasonable principle, he 
finds the secular motion of the moon*s apogee, aecoiding to 
the Surya Siddhanta^ and the tables of Lalande, to be 42' 
10.9". Now, suppose that Yaraha (the real author of the 
Surya) had determined for his own time the position of the 
apogee; it would follow that, at the end of 100 years, there 
wonld be aa error of 42^ in the place of the moon ^ 200 
years after, the error would be double ; and according to 
this idea, the apogee must have been determined by olwerw 
vation 605 years before the epoch of 1799, that is, m 1184 
of our era. 

By like calculations on the node, he finds 680 years. The 
equations since fi>und by Laplace change somewhat these 
determinations ; besides, it is impossible to answer for the 
positions found by Yaraha. 

By the motion of the sun's apogee, the time when tba 
observations were made on which the tables were con- 
structed comes out 1105 years. But the motion is so slow, 
and so difficult to determine, that this result ought not to be 
reckoned with the others. 

Mercury, which separates so little from the sun, gives a 
lesult with a contrary sign ; from this nothing can be de- 
l#rmined. 
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YmoM gifM 860 jmn, and Man 140^ whieh ia eridently 
tooliule. 

For Jupiter, Satam, and the eon Mr. Bentley makei use 
of new equation*. 

The aphelion of Mara give* 641 yeara. The aidereal 
year 736. The whole brought together stand thus : — 

From tbe iBooo*s apogee 0O& Years. 

node 580 

Sun*e apogee 11(>5 

Venus 860 

Msrs S40 

Moon 759 

Jupiter .875 

Satam 805 

Msra% sphellon 041 

Leogthof tbeyesr 730 

Total 7S00 

which being divided by 10, tbe number of results, in order 
to get the mean, gives 731 years nearly for the age of the 
Surya SiddkantOf which dimrs but five years from the ago 
determined by the length of the year only. 

Mr. Bentley says, that independent of all calculations, 
It is known from the Hindoo books by whom the Surya 
SiddhMiUa was written, and when. In the commentaiy on 
the Bhtuvoti^ it is deehured that Varaha was the author of 
the work. Now, the BktutoH was written in the year 1021 
of Molut^ by one Sotanund, « pupil of Varaha, and under 
whose directions he wrote his commentary. Varaha must 
then have been alive, or a short time before. This agrees 
as nearly as possible with the age above deduced ; for the 
BhatvoH, in the year 1799, the time when Mr. Bentley made 
Us computations, was exactly 700 years old. It is ex- 
tremely probable that the name of Varaha must have been 
to the Surya Siddhanta when it was first written ; but thai 
after his death, priestcraft found means to alter it, and to 
introduce the absurd story of Meya or Moya havinff re- 
oeived it through divine revelation at the conclusion of the 
ttUya yug* Indeed, according to Bentlev, a number of 
other astronomical works were then framed^ for the purpose 
of deception,— some were pretended to be delivered nrom 
the mouth of one or other of their deities, as the Brama 
Siddhanta, Viiknu SiddJianta, and the works of Siva, eooh 
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monly o&Ued Tantt&s* Others wens pretended to have beeii> 
xeceived through revelation, as the Smna Siddhania ; while 
others again were imputed to sages who lived in the re- 
motest periods' of antiquity, as Variskta Stddhanta, and 
other SiddhantMt to the number of about eighteoi alto- 
gether, including the Surya Siddhania, These are now 
CAlled the eighteen original shasters of astronomy, although 
there be not above three or four of them original. 

M. Delambre says that the system explained in Mr. 
Bentley*s memoir is so simple and reasonable, that it might 
have been found without the aid of the Indian books ; but 
when it appears to be the result of a careful examination 
•oi them, it seems to be placed beyond all doubt. On the 
whole, it appears that the Hindoo astronomy is entirely dif- 
ferent from ours. If there be any resemblances, they have 
■arisen out of the nature of the science, or from what the 
Indians have borrowed from the Arabians, who were in- 
49tru<^;ed by the Greeks, >ather than from any thing bor- 
rowed from the Indians by the Arabians, or by the Greeks. 
The enigmatic methods of the Indians were never known 
to the Greeks, and indeed have only been explained of late 
years ; so that the Greeks have taken nothing in astronomy 
from the Indians, unless perhaps the constellations ; this, 
however, has not by any means been proved. As to the 
mathematical doctrines in the astronomy of the Greeks, 
they were their own ; and they have demonstrated them, 
while the Indians have proved nothing. It cannot even be 
shown that the Indians have ever observed, nor are there 
any recorded original observations of which the date is cer- 
tain. It is remarkable that the Indians, who could compute 
eclipses, and who now announce them in their almanacs, 
have not recorded even one as having been actually ob- 
served ; while the Chinese, less skilful calculators, and yet 
less geometers, have long recorded them in their annals. 
We have been told oi their spheres and their gnomons ; 
Dut the gnomons of India appear to have served merely as 
sundials, and to determine the latitude of a place. It is 
surprising that we have never heard of the solstitial shadow, 
and but rarely of the equinoctial shadow : that the Surya 
Biddhanta only slightly mentions the armillary sphere, 
which served to divide the zodiac into nacshatras f that we 
iod -only in the commentary some imperfept indieatioiU} 

Co? 
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but no actaal otMerraftioni. Their anniUaij tpliefe, whh a 
torrettriai globe in its centre, and dl their planetary orUUy 
resemble the furniture of a cabinet rather Uian inatnuBents 
intended for real obierrationa^ With their obliqiiitj of S4^, 
their ignorance of refraction, the errors which they would 
no doubt make on the altitude of the pole, it is not easy to 
see how they could find with any aocuracr the longitude and 
latitude of the stars. They have only demgnited twenty- 
seyen, that is, one in each nauhatrot and their positions are 
only giren in degrees. 

We believe enough has been now said on the Indian as- 
tionomy. The' opinions which we have followed are thosa 
of Sir William Jones, Messrs, Davis, Bentley, and Ck>le* 
brooke, as delivered in the Asiatic Researches, and which 
have been adopted by Delambre, — a high authority in the 
history of astronomy. On a subject which has been so 
much contested, it will no doubt be highly satisfiictory to 
have also the opinion of the celebnited Laplace, the auUior 
of the Mieamquc CUeste. He says, ** The Indian tables 
suppose an astronomy considerably advanced ; but all tends 
to produce a belief that it is not of high antiquity. Here I 
difwr, with much regret, from the opinion of an Uluatiioiis 
and unfortunate friend. . . . The Indian tables have two 
principal epochs, one 3102 years before our era, the o^ier 
1491. These epochs are connected by the motions of the 
sun, the moon, and the planets, in such a manner, that de- 
parting from the position which the Indilin tables assign to 
the stars, at the second epoch, and returning to the first, by 
means of these tables we find the general conjunction whkk 
is supposed at that epoch. The celebrated philosopher to 
whom I have alluded (Bailly), has sought to establish in hjt 
Indian Astronomy that this first epoch was founded on ob- 
servations ; but, notwithstanding his proofii, exhibited with 
that clearness which he knew so w^ll how to spread over 
tbe most abstract subject, I consider it as very probable that 
it has been imagined in order to give a common origin in 
-the zodiac to the celesttfd motions. Our latest astronomical 
iables, improved by a comparison of theory with a great 
number of very precise observations, do not allow to admit 
the supposed conjunction in the Indian tables. They even 
present dilTereaces much greater than the errors of which 
4Jmj,am i«i^cepfttbLe« In^M, sone .elements of jthe JsdUn 
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Mtronomj oouki only hare the magnstade aiiigned to them 
a long time before our era. For example, it would be necei- 
sary to so baek 6000 years to give the equation of the lun's 
centre the value it has in the tables ; but, independently of 
the errors of their determinations, it must be observed that 
they have considered the ineqaalities of the sun and moon 
only in relation to eplipses, in which the annual equation of 
the moon unites with the equation of the sun's centre, and 
increases it by a quantity nearly equal to the difference of 
its true value from that of the Indians. Several elements, 
such as the equations of the centre of Jupiter and Mars, are 
very different in the Indian tables from what they ought to 
be at the first epoch. The whole structure of the tables, 
and especially the impossibility of the conjunction which 
they suppose, prove that they have been fonned, or at least 
^3ectifie£ in modem times.*' 



CHAPTER XIV. 



MVMon or fbe dremnfteenoe of tbe Circle— Ratio of the Diameter te 
the Circumftrence— Tablee of Sinee and Versed 8lne«— Mathematical 
Treatiaea— Accuont of the Origin of the LllaTati— Ita Contenta— 
Knowledge of Algebra. 

Thiri is another subject df inquiry intimately connected 
with the astronomy of India ; this is their knowledge of 
the mathematical sciences. Here there is not so much 
room for the exercise of that disposition to exaggeration in 
respect of dates which so eminently distinguishes their as- 
tronomical sjTstems. It is true, that part of their geometry* 
which is contained in the Surya Siddhania, which pro- 
fesses to have been a revelation delivered four millions of 
years ago in the golden age of the Indian mythologistSi 
when man was incomparably better than he b at present^ 
when his stature exceeded twenty-one cubits, and his life 
•Vtuided tojtemUMmsaBd years, is involved in the absurdity 
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of a pvetension to antiqaity i^hich outrages all probability , 
jet this is not any part of the doctrines themsetres : set- 
ting aside what is fabulous, there yet remains sufficient to 
give the subject high interest as a most important feature in 
the history of the pure mathematics. 

In the Surya, Siddhanta, notwithstanding the mass of 
fable and absurdity which it contains, theve is a very ra- 
tional system of trigonometry. This has been made th0 
subject of a memoir by the late Professor Play fair, in tkte 
fourth volume of the Edinburgh Philosophiod Transac- 
tions ; and although it be evidently written with a belief of 
the trath of Bailly*8 visionaiy system de^ly impressed on 
his mind, yet, leaving out of view the question of absolute 
antiquity, it will be rrad with all the interest which that ele- 
fant writer has never fidled to excite, even when the reader 
18 not disposed to agree with him in opinion. 

We have already noticed that the Indians divided the cir- 
cumference of a circle into 360 equal parts, each of which 
was again subdivided into sixty, and so on. The same di- 
vision was followed by the Greek mathematicians. This 
coincidence is remarkable, because it has no dependence on 
the nature of the circle, and is a matter purely conventional. 
It is probable both Rations took the number 360 as the sup- 
posed number of days in a solar year, which might be the 
first approximation of the early astronomers to its true 
value. The Chinese divide the circle into 365 parts and one- 
fourth, which can have no other origin than the sun's an- 
nual motion. 

The next thing to be mentioned is also a matter of arbi- 
trary arrangement, but one in which the Bramins follow a 
mode peculiar to themselves. They express 4he radius of 
a circle in parts ef the circumference. In this they are 
quite singular. Ptolemy and the Greek mathematicians 
supposed the radius to be divided into sixty e<^al parts, 
without seeking in this division to express any relation be- 
tween the radius and the circumference. The Hindoo mathe- 
maticians have but one measure and one unit for both, 
viz. a minute of a degree, or one of those parts of wbieh the 
circumference contains 21,600, and they reckon that the 
radius contains 3438. This is as great a degree of accuracy 
•as can be obtained without taking in smaller divisions tha» 
minutes, or sixtieths of a degtee. It is true to the nearest 
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miirate ; and thit is all the exactness aimed at in their tri|^ 
onometrical tables. The author, however, does not mean to 
assert that the ratio of the radius to the dreumference is 
either accurately, or even very nearly, as 8488 to 21,600, 
which makes the diameter to the circurofbrence as 1 to 
8.14136* It appears from the Institutes of Akbar that the 
Bramins knew the ratio of the diameter to the circum* 
ierence to greater exactness, and supposed it to be that of 1 
to 8.1416. 

The tables employed in their trigonometrical calculations 
are two,--one of sines,' and the other of versed sines. The 
sine of an arc they call eramajya or jyapindOf and the versed 
sine utermMwa. These terms seem to be derived from the 
word jya^ wmeh signifies the chord of an arc, firom which 
the name of the radius or sine of 90^, viz. trijycLt is also 
taken. This regularity in their trigonometrical language is 
not unworthy of remark ; but what is of more consequence 
to be observed is, thai the use of sines, as it was unknown 
to the Greeks, who calculated by the help of the chords, 
forms a striking difference between theirs and the Indian 
trigonometry, ft is generally supposed that the use of sines, 
faistead of chords, in modem trigonometry, was borrowed 
from the Arabians. It is certainly one of the acquisitions 
which the mathematical sciences made-when, on their ex- 
pulsion from Europe, they took refuge in the East 

The table of sines exhibits them to every twenty-fourth 
part of the quadrant ; the table of versed sines does the 
same: in each the sine or versed sine is expressed in 
Minutes of the circumference, neglecting fractions. Thus, 
the sine of 3<^ 45' is S26, the sine of 7^ 80^ is 449, and so 
on. The rule for the computation of the sines is curious ; 
it indicates a method of computing a table by means of 
their second differences, — a considerable refinement in cal- 
culation, and first practised by the English mathematician 
Briggs. \ 

■ The &arya Stddhania does not give the demonstration 
of the truth of the rule ; but the commentary gives direct 
geometrical means for their calculation. In t\ie progress of 
science, the invention of trigonometry is a step of great 
importance, and of considerable difficulty. He who first 
Ibrmed the idea of exhibiting in arithmetical tables the 
ntio of the sides and angles df all possible triangles must 
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hire been a ma of profoand thought end of extensiy* 
knowledge* However ancient, therefore, any book may be 
in which we meet with a system of trigonometry, we may 
be assared that it was not written in the infancy of the 
scienee. We may therefore conclude, that geometry must 
have been known in India long before the writing of the 
Surya Stddhanta, Professor Playfair, speaking of the In- 
dian rule for computing sines» which is certamly very in- 
genious, says, " It has the appearance, like many other 
things in the science of those Eastern nations, of being 
drawn up by one who was more deeply versed in the sub- 
ject than may be at first imagined, and who knew much 
more than he thought it necessary to communicate. It ia 
probably a compendium formed by some, ancient adept in 
geometry for the use of others who were merely practical 
calculators." 

The earliest notices wluch reached Europe concerning 
the Hindoo mathematics came, we believe, from an inge- 
nious English mathematidan, Reuben Burrow. Resi(]£ig 
in India, and taking a lively interest in every thing con- 
nected with the history of his science, he was led to collect 
oriental manuscripts, some of which in the Pemian lan- 
guage, accompanied with an interlined translation into Eng- 
lish, he sent to his friend the late Isaac Dalby, Professor 
of Mathematics in the Royal Military College. These 
were communicated to various persons in this countiy about 
the year 1800. 

In the year 1813 Edward Strachey of the East India 
Company's service published a translation from the Persian 
of the Bija Ganita (or Vija Ganita), a Hindoo work on al- 
gebra, written by Bhascara Acharya, who lived about the 
▼ear 1150 of the Christian era, and who, besides this book, 
had composed other mathematical treatises, particularly th« 
LilawUi, a work on arithmetic and practical geometry. 
These books, composed originally in Sanscrit, had the 
highest reputation in India, and were translated into differ- 
ent languages. The hiUvMLti was translated, by order of 
the Emperor Akbar, into Persian, on account, as Fyzee the 
translator says, of the wonderful arts of calculation which 
it contained. The Vija Ganita, was also translated into 
Persian in the year 1634, and it was from this Mr. Strachej 
made his English translation. 
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Again, in the year 1816 John Taylor, M.D., of the East 

India Company's Bombay Medical Establishment, pub- 

lifhed in India a trandatton of the Lilavati directly from the 

Sanscrit; and in the following year, H. T. Colebrooke, 

Esq., published Al^bra, with Arithmetic and Mensuration, 

from the Sanscrit of Bramagupta and Bhascara. This work 

ce^ains translations of four different treatises written in 

Sanscrit verse on the arithmetic, algebra, and geometry of 

Hindostan. Two of these are the Lilavati (arithmetic) and 

Vija Ganita (algebra) of Bhascara already mentioned. The 

other two books are still more ancient, and were composed 

by a mathematician named Bramagupta. These, like most 

of the mathematical treatises of the Hindoos, form part of 

systems of astronomy ; the first two being the introduce 

tion to the Siddkanta SiromarU of Bhascara, and the other 

two forming the twelfth and eighteenth chapters of the 

Brama Siddkanta^ an astronomical work of Bramagupta. 

The age of Bramagupta is considerably earlier than that 
of Bhascara, and his works are very rare. Mr. Colebrooke 
was fortunate enough to obtain a copy of them, which is 
imperfect in some respects, but in which the chapters on 
mathematics are complete. The age in which he lived is 
fixed with great probability from various concurring circum- 
stances, particularly from the position which he assigns in 
his astronomy to the solstitial points, to the sixth or begin- 
ning of the seventh century of the Christian era, — a period 
earlier than the first dawn of the sciences in Arabia, al- 
though much less ancient than all that now remains of the 
Greek mathematics and astronomy. Ganesa, the most dis- 
tinguished of the commentators on Bhascara, quotes a pas- 
sage from Arya Bhatta on algebra, which contains the re- 
fined artifice for the solution of indeterminate problems, 
which is called in Sanscrit Cuttaca* Arya Bhatta is in- 
deed regarded as the most ancient uninspired writer that 
has treated of astronomy. By a variety of arguments Mr. 
Colebrooke makes it appear that this algebraist wrote as far 
back as the fifth century of the Christian era, and perhaps 
earlier. He was therefore almost as old as the Greek al- 

febraut Diophantus, who lived about the year 360. The 
'enian translator of the Ltla«a/t, Fyzee, gives an account 
of the (Hrigin of that treatise, which haa in it much of that 
•k of romance that distingiiishea every thing oriental, aot 
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exceptint their science. Lilavati wts the iMme of the au- 
thor*! (BhMcara*8) daughter, concerning whom it appeared* 
from the qualities of the ascendant at her birth, that she 
was destined to pass her Hfe unmarried, and without chil- 
dren. Her father thought he had discovered a lutky hour 
for eontractinff her in marriage, that she might be firmly 
connected and have progeny ; and when the hour ap- 

S reached, he brought his daughter and her intended hue- 
and near him. He left the hour-cup on the vessel of water, 
and kept in attendance a time^knowing astrologer, in order 
that, when the cup should subside in the water, theae two 
precious jewels should be united. But as the intended mar- 
riage was not according to destiny, it happened that the girl, 
from a curiosity natunu to young persons, looked into the 
cup to observe the water coming in at the hole, when by 
chance a pearl, separated from her bridal-dress, fell into the 
cup, and rolling down to the hole, stopped the influx of the 
water ; so the astrologer waited in expectation of the prom- 
ised hour. When the operation of the cap had thus b»ei» 
delayed beyond all moderate time, the ^Kther was in con- 
sternation, — and, examining the cup, found that the hole 
was closed, and the long-expected hour past. Bhascaray 
thus greatly disappointed, said to his unfortunate daughter, 
** I will write a book of your name, which shall remain to 
the latest times, — for a good name is a second life, and the 
groundwork of eternal existence." 

Tbe Lilavati treats of arithmetic, and contains not only 
the common rules of that science, — there reckoned eight in 
number, — but the application of these rules to various ques- 
tions on interest, barter, mixtures, combinations, permuta- 
tions, the sums of progressions, indeterminate problems,, 
and, lastly, of the mensuration of surfaces and solids. All 
this is done in verse, and the language, even when most 
technical, is often highly figurative. The question is usuallj 
proposed with enigmatical conciseness, next the rule f<^ 
computation is given in terms somewhat less obscure. The 
example follows ; but it is not until this has be«n» studied 
that all obscurity is removed. No demonstration nor reason- 
ing is subjoined ; but the rules are found to be exact, and 
nearly as simple as in the present state of analjrtieal tnves*' 
tigation. The numeral results are readily dedoc^ ; and if 
they be compared 'with the earlitft speoanensof Clraekcal* 
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ctilation, the advantages of the decimal notation are placed 
in a striking light. The work begins thus : " Having 
bowed to the deity, whose head is like an elephant, whose 
feet are adored by gods, who, when called to mind, restores 
his votaries from embarrassment, and bestows happiness on 
his worshippers, I propound this easy process of computa* 
tion, delightful by its elegance, perspicuous with words, 
concise, soft, *nd correct, and pleasing to the learned." The 
definitions are given in the form of an introduction, and are 
followed by an invocation : ♦♦ Salutation to Ganesa, re- 
splendent as a bl<!ie and spotless lotus, and delighting in the 
tremulous motion of the dark serpent which is continually 
twining within his throat'* The rules of arithmetic are 
then delivered in verse, and addressed to Lilavati, a young 
and charming female, who appears to be receiving the in- 
structions of the author, and to whom the examples of the 
rules are usually proposed as questions to be resolved. 

The arithmetic is followed by a treatise on geometry, in- 
ferior in excellence certainly to the treatise on algebra, yet 
well deserving of attention. We have here the celebrated 
proposilioTi, that the square on the hypotenuse of a right- 
angled triangle is equal to the squares on the sides contain- 
ing the right angle ; and other propositions which form part 
of the system of modem geometry. There is one proposi- 
tion remarkable, namely, that which discovers the area oft 
triangle when its three sides are Itnown. This does not 
seem to have been known to the ancient Greek geometers. 

It is a most singular circumstance that, with such a body 
of mathematical science as has descended from a very re- 
mote period to the present time, there is almost an entire 
want of all analysis or synthetic demonstration ; for this it 
is not easy to assign a cause. Some learned men .in Europe 
have supposed, that the entire ignorance of the modern Hin- 
doos of the demonstrations of their rules is a satisfectory 
proof that they are not the inventors of the science ; or el«e 
that the knowledge of the mathematics has declined so much 
that they have no longer any idea of the fundamental prin- 
ciples and the practical operations which they have been 
taught by their ancestors. 

The algebra of the Hindoos comes next to be consMered. 
We have seen that the age in which Arya Bhatta Hved wa» 
nrobably not very different from that of Dioph&ntui. It 

Vol. tll^J> b 
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nnist, however, be conceded to the Hindoo algebrakt thai 
he had advanced farther in the science, since he appears to 
have been able to resolve equations c(mtaining several un- 
known qaantities, which it is not dear that Diophantu» 
knew ; and also had a general method of resolving indeter- 
minate equations of at least the first degree, which it is 
certain that Diophantus had not attained. There is yet a 
curious question left for discussion : Was the science of 
algebra known long before, and by what degrees of improve- 
ment did it advance until the time of Arya Bhatta 1 The 
late Professor Playfair was of opinion that it was much 
older. He observes, ** It is generally acknowledged that Dio- 
phantus cannot have been himself the inventor of all the 
rules and methods which he delivers ; much less is Arya 
Bhatta to be held the sole inventor of a system that was 
still more perfect than that of Diophantus. Indeed, before 
an author could think of imbodying a treatise of algebra in 
the heart of a system of astronomy, and turning the re- 
searches of the one science to the purposes of the other, both 
must be in such a state of advancement as the lapse of 
several ages and many repeated efforts of invention were re- 
quired to produce."* Delambre, in answer to thisy says^ 
when an author has created a new science among a people 
considerably advanced in civilization, men of genius will 
not be long in acquiring the new notions, in order to ex- 
tend and multiply their application. Thus, among the 
Greeks, Archimedes succeeued to Conon, and ApoIIonius 
followed Archimedes, in less than sixty years. The Ber- 
noulli's made decided progress in modern analysis even in 
the lifetime of Newton and Leibnitz, its inventors.t 

It appears from the Hindoo treatises on algebra that they 
understood well the arithmetic of surd roots ; that they 
knew the general resolution of equations of the second de- 
gree, and had touched on those of higher denomination, re- 
solving them in the simplest cases ; that they had attained 
a general solution of indeterminate problems of the first de- 
gree, and a method of deriving a multitude of answers to 
problems of the second degree, when one solution was dis* 
covered by trials. Now, this is as near an approach to a 

^ Edinbnrf h Review, vol. xxix. p. 148. 

t DeUmtNre, Hist, dt PAstronotnie du Moyin Agt^ titnun prHkn^ 
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seneral solution as was made until the time of Lagrange. 
The Hindoos had also attempted to solve equations of higher 
orders, but with very little success. They not only applied 
algebra both to astronomy and geometry, but conversely 
applied ^eometryjio the demonstration of algebraic rules. 
In fact, they cultivated algebra much more, and with greater 
success, than geometry, as is manifest from their low state 
of knowledge in the one, and high attainments in the other. 
Mr. Colebrooke has instituted a comparison between the 
Indian algebraist and Diophantus, and has found reason to 
conclude that, in the whole science, the latter is very far 
behind the former. He says the points in which the Kin- 
doo algebra appears distinguished from the Greek ar«j be- 
sides a better and more convenient algorithm, — 

1st, The management of equations of more than one un- 
known quantity. 

3d* The resolution of equations of a higher order, in 
which, if they achieved little, they had at least the merit of 
the attempt. 

3d, General methods for the resolutions 6f indeterminate 
problems of the first and second degrees, in which they 
went fiir indeed beyond Dit^hantus, and anticipated dis- 
ooTeries of modem algebraists. 

4th, The application of algebra to astronomical investi- 

Stions and geometrical demonstrations, in whicl^i they also 
; upon some matters which have been reinvented in mod- 
em times. 

On the whole, when we consider that algebra made little 
oar no progress among the Arabians — an mgenious people, 
and particularly devoted to the study of the sciences, and 
that centuries elapsed from its first introduction into Europe 
until it reached any considerable degree of perfection — ^we 
incline to the opinion of Professor Playfair rather than to 
that of Delambre, on this branch of Indian science, and are 
dUposed to believe that algebra may have existed, in one 
shape or another, long before the time of Arya Bhatta. 



(816^ 



TRIGONOMETRICAL SURVEYS. 

CHAPTER XV. 

Cdond LambUm's Surveys. 

Colonel Lambton appointed to make a Sanrey acrota tiM PeniiMala— 
AdTaniaires poaaeaaed by him for thia Taak— DiAeiiltlea of aTrii*- 
Domatrical Survey— Colonel Lambton commences hia Laboura — Tri- 
anglea curried arrosa the Peninsula — ('oniiQuatiun of tbe Survey — 
DMib of Colonel Lambton— Conclusion. 

About the year 1800, Colonel Lambton, then a major in 
the king's service in India, a most intelligent officer, and 
well tersed in mathematical science, and particularly in thm 
means of applying it to thi improvement of geogmphy, 
projected a survey across the peninsula of India, tor the pur- 
pose of determining the positions of the principal geographi- 
cal {loints. By the success of the British arms, a district 
of country had been acquired, which not only opened a fiwe 
communication with the Malabar coast, but,.from its nature, 
afforded the means of connecting that with the coast of Co- 
romandel, by an uninterrupted series of triangles, and of 
continuing that series to an almost indefinite extent in ererj 
direction* He accordingly communicated bis views to tfaie 
governor in council at Madras, and was by him appointed 
to conduct thai important service, with a liberality by whioU 
alone it could be carried into execution. 

A new era had commenced in the practice of trigono- 
metrical surveying, by the determination of the distance b»- 
tween the meridians of Paris and Greenwich. This was 
begun by General Roy, in the year 1784, who then measured 
a base of about five miles in length on Hounslow Heath 
with a degree of scientific skill that had never before been 
exceeded, and probably not then equalled. This was the 
first of a series of operations. The labour was recommenced 
in 1787, and carried on until completed, under the able 
direction of the general, by a series of triangles extending 
firom Greenwich Observatory to Dover. A like series of 
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IvianglM was detennined, by eminent French mathemati- 
euns, between Paris and Calais, Blancnez and Montlam- 
bert, points near the French coast oppqsite to Dover, and 
the British and French triangles were then connected by 
dlMwrvations made across the Channel, by means of lights 
exhibited at the stations. At that period the English artists 
excelled all others in the world in the construction of ex- 
quisitely-divided astronomical instruments. Probably the 
French Mathematicians employed on this occasion were 
•aperior to the English in the refined'' theories of modern 
analysis. However this might be, the series of geodetical 
operations then hemin soon called into action the exertions 
of artists and mathematicians to the great benefit of astro- 
nomical and geographical science. 

Colonel Lambton, then, in beginning his labours, had the 
advantage of excellent instruments ; a theory almost per- 
fect in the writings of Delambre and Legendre ; the prc- 
vions example of the British trigonometrical survey along 
the southern and eastern coasts of England, by Colonel 
'Williams, Captain Mudge, and Mr. Dalhy, the account of 
which, to one about to commence a like labour, was, as he 
says, a treasure. There must have been pairtial surveys 
of portions of our Indian territories before this time ; but 
these were all conducted on principles much inferior in ac- 
curacy to those employed by Colonel Lambton, and with 
less perfect instruments. 

The survey of a kingdom, or of such an extent of country 
as that undertaken by Colonel Lambton, besides requiring a 
^gree of intelligence and resources much beyond what are 
necessanr in the survey of a district of no great extent, 
wanted further for its complete execution two most important 
^ments,— -one of these is the magnitude, and the other the 
figure of the earth. The difficulty of resolving these prob- 
lems in geography was, therefore, to be surmounted ; and 
for their solution, besides purely mathematical knowledge, 
▼arious applications of the doctrines of astronomy and other 
branches of physical science were essentially necessary. 

The general object to be attained in the survey of a coun- 
try is 'to determine the precise position of every remarkable 
point, and the exact direction of straight lines joining them, 
as well in respect of each other as in respect to the merid- 
ians wliicb they iiKMrsoot To effect this foiir separate pro* 
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cetiei, differing firom each other, and direetod to iUEarent 
objects, must be performed and combinod. The fint it- the 
measurement of one or more baeee, each fVom five to tevMi 
miles long, and the longer the better. These should be 4mi 
a straight and level line t but as this can hardly ever be 
exactly obtained, it must be nearly sach a line. It hae 
been usual to measure thie line ^ placing straight rodf, 
sometimes of deal, sometimeii of metal, anJon oee ocotAon 
of glass, all of the same length, end to eed in soccMsiony 
and each supported horizontally, and those behind broa|^ 
forward and placed in advance along the v? bole linsu Gene' 
ral Roy, after having tried the deal, and also the glass ro(k» 
at last had recourse to steel chains made like a watch chain. 
He found that these, virhen laid in wooden troughs, and. 
stretched by weights that were always the same, wets as 
nweh to be trusted to as rods, and greatly moreooDvenieHL 

In the ^nd series of operations carried on by the Fnnoh 
mathematicians to detemune the length of a quadrant of the 
meridian, rods of platina were used ; and in the latest ope* 
ration of this kind, viz. the base measured alonff the sb<»es 
of Loch Foyle for the trigonometrical survey of Ireland, two 
parallel rods of different metals, united together in a pafw 
ticular way by cross-bars at their ends, have been employed* 
Rods of this description we believe have been sent to ledia^ 
and will be employed there in future geodetieal operatkmsu 

The next part of the process is the selection of a number 
of points, called statiom, all over the country to be surveyed. 
These are supposed to be joined by straight lines which 
form a series of triangles. In each triangle the angles are 
to be taken by a theodolite of large dimensions, and then, 
when one side is known, the others may be found by trige* 
nometry. These being known, the whole series may be 
delineated on paper, and the position of each point on the 
survey found in respect to all others. This is sufficient for 
determining every line, and every figure within a given ex- 
tent ; but something more is necessary to determine its po- 
sition on the earth's surface, and its situation in respect to 
the quarters of the heavens, and the parallels of latitude, 
and the meridians on the surface of the globe. The first 
of these objects is determined by observing ths angles which 
one or more sides of the triangles mid^e with the meridians 
{Assing throui^ the stations which mn ^ iatatscetirae ef 
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1^0 mdes. Thif ferret to place the whole in its proper po- 
fition with respect to the cardinal points. The next thing 
lo be done is to place the tract surveyed between the two 
l^anUlels of latitude on the artificial globe, corresponding to 
those on the sur&ce of the earth which they represent. 
This is done by determining by astronomical observations 
the latitudes of any two stations in the survey at a con- 
siderable distance north and south from each other. When 
this is performed, and the magnitude of the celestial arc in 
the heavens expressed in degrees is compared with the mea- 
sured length of the terrestrial meridian between the parallels 
passing through the stations, the length of a degree on the 
earth's surface will be known. 

The position of the whole as to its distance from the 
equator or pole will now be known ; but its distance east or 
west firom sove known meridian, that is, its difierence of 
longitude, remains to be determined. This must be found 
by means taught in the doctrines of astronomy* 

Colonel Lambton, being in possession of some valuable 
instruments, and in expectation of others IVom England, 
which the India Company had with the most laudable libe* 
ratity given him permission to procure, began the survey by 
neasuring a base on the table-land of the Mysore country, 
near Bangalore : it was more than 100 miles from the sea, 
mnd on this account un&vourable, because its elevation 
above the level of the sea required to be found, and this 
could only be done by corresponding observations of the 
barometer made at the base and at Madras. However, 
having provided an apparatus similar to that employed for a 
like purpose in the British survey, he commenced his labour 
on 14th October, 1800, and completed it on 10th December. 
After making the necessaiy corrections for the expansion 
and contractions of the chun bj heat and cold dunng the 
process, he found the true length of the base, «t the tem- 
perature of 63® and reduced to the level of the sea, to \m 
39,267.706 feet, or 7.4321 miles. By a series of subsequent 
estronomical observations, the latitude of the south end of 
ibe base was found to be 12® 64' 6". 

Colonel Lambton resumed his labour in the year 1602. 
He had by this time received a most complete apparatus 
ficom England : this enabled him to execute his views on 
th# scale originally proposed, which was the meBsurement 
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of a oonfiderable arc of the oieridiAn. Wilhoot npuding 
what he had formerlj done, he began anew, and fixed on a 
tract of coontry for a base near Madrai. It wat well 
adapted to bis parpoae, being an entire flat, extending in a 
•outherly direction almost eight miles. The length of the 
base, reduced to the level of the sea and the temperature 
9^y was 40,006.44 feet, or 7.546 miles. Thelatitnde of the 
north end was 13° O' 29", and it made an angle of about 
12° with the meridian. From this a series of triuigles was 
carried about eighty-five miles westward, extending north 
to the parallel of 18° 19' 49", and south to Guddalore, ia 
latitude 11° 44' 63", embracing an extent of 8700 square 
miles. The country seems to be favourable to the choice 
of stations, and the climate to geodetical observations, for 
the triangles are of considerable magnitude, the sides of 
some being thirty or forty miles in length. They are also 
well contrived for avoiding very acute or very obtuse angles, 
which are unfavourable to accuracy in trigonometrical sur- 
vieys. In computing the sides, Colonel Lambton reduced 
the observed spherical angles to the angles of the chords of 
the arcs, according to the method of Delambre. The chords, 
which were the sides of the triangles, were then converted 
into arcs ; and as by a very judicious arrangement, — ^wbich 
is, however, not always practioable,^-he hs^ contrived that 
the sides of four triangles which connected the stations at 
the north and south extremities of the meridian should be 
very neariy in its direction, their sum, with very little de- 
duction, gave the length of the intercepted arc, which was 
thus found to be 95,721.326 fathoms. 

By a series of observations for the latitude at the extrem- 
ities of this arc, made with an excellent zenith sector of five 
feet radius by Carey, the amplitude of the corresponding 
arc in the heavens was found to be 1°.58233. The length 
of the terrestrial arc in fathoms divided by this number 
gives 60,494 fathoms for the length of a degree in the 
middle parallel of latitude, viz. 12° 32". This at the time 
it was measured was the degree nearest to the equator 
(except that in Peru almost under it) which had yet been 
measured, and on that account was highly interesting. 

The next object was to measure a degree perpCMicuIar 
to the meridian in the same latitude. This degree was ae- 
«oidingly derived fiom a distance of more tiSuk iiiiy-fi«» 
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miles, between the stations of Camng^ooly and Carnagbury 
nearly due east and west of one another. To determine 
the length of this degree, very correct measures of the angles 
which that line made with the meridians at its extremities 
were necessary; In fact, the angles were observed with the 
greatest care ; but from the nearness of the intersection of 
the meridional arc and perpendicular arc to the equator, the 
result is less to be relied on than the measure of the merid- 
ional degree. The degree perpendicular to the meridian of 
Carangooly was found to be 61,061 fathoms.* By com- 
paring this with the meridional degree, Colonel Lambton 
found that the earth's compression at the poles should be 
reckoned 1-210. I'his, however, we know to be too much ; 
but if we diminish the perpendicular degree by 300 fathoms 
and make it 60,861, as a writer in. the Phil. Trans. 1813 
contends that it ought to be because of an error in Colonel 
Lambton' 8 calculations, then the compression will come out 
1-330, which is probably near the truth. 

The measurements which we have hitherto described 
were made in the year 1803. In 1806 the series of trian- 
gles was carried quite across the peninsula to the Malabar 
coast, which they intersected at Mangalore on the north and 
Tellicherry on the south. They passed over the Ghauts, — 
so celebrated both in the natural and civil history of Hindos- 
tan. Two of the stations, Soobramanee and Taddianda- 
mole in the Western Ghauts^ not far from the coast, were, 
the former 5583. feet, and the latter 5683 feet above the 
level of the sea. The. heights of the stations were all de- 
termined from the distances and observed angles of eleva- 
tion ; and it is no small proof of their accuracy, that after 
ascending the chain of the Ghauts from the Coromandel 

* Tbe reader should know that the earth is not an exact sphere, but a 
solid, formed by an ellipse, turning round itf) lesser axis ; so that a me- 
ridian is not a circle, but an ellipse, the curvature of which gradually 
diminishes fttrni the equator to the poles. It is a consequence of this 
(gure that the decrees of latitude gradually increase from (he eiiuaior 
to the poles ; and the inequality of the degrees in different laiitudes de- 
pends on the inequnlity of the axes in such a way ihnt the one is de- 
ducible from the other; that is, if we know the proportion which theons 
axis bears to the other, we can 0nd the proportion which the lengths of 
degrees In any two parallels, 5" and 10" for example, have to each other, 
and the contrary. The deviation of the figure of the earth (Vom a per- 
fect sphere is called its eampressian, and it is measured by tbe l^actioasl 
port that the difference of ti» two axes is of the greater. 
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eoact on the east, and A%McmiAing again to the lerel of tlie 
fea on the Malabar coait, a diatance of more than 360 milesy 
the fum of all the ascenti differed from the lum of the de- 
■cents only by eight feet and a half. 

From the triangles thus carried across the peninsnhi, a 
correct measure of its breadth was obtained, and one con- 
siderably different from what had previously been supposed. 
The distance from Madras to the opposite coast was found 
to be nearly 360 miles, instead of 400 miles as given in the 
best maps before the time of the survey. 

The gteat extent of the triangulation now required a 
second base to be measured in the interior of the country. 
This was accordingly done near Bangalore, about 170 miles 
west from Madras, not far from the position of the first base. 
The work was performed with great accuracy by Lieutenant 
Warren of the 33d regiment. It was connected with the 
Madras base by the intermediate triangles, and by these its 
length was computed. The result differed only about three 
and a half inches from what it was found by the actual 
measurement, — a remarkable proof of its accuracy, con- 
sidering that the two bases were 170 miles distant. Such 
a near coincidence must produce great confidence in the 
skill of the observers and the excellence of the instruments 
they employed. The length of the second base, reduced to 
the temperature of 62^ and to the level of the sea, was 
39,793.7 fathoms, or 7.536 miles. The latitudes were de- 
termined by the zenith iector with every precaution at both 
stations ; the same stars were observed at both many times, 
and a mean of the results taken. From the observations 
it was found that a degree of the meridian in lat. 12^ 65' 
10", it 60,498 fathoms. 

The next thing attempted was the measurement of a de- 
gfee perpendicular to the meridian in the above latitude, 
which is that of Savendroog, near Bangalore ; but here an 
uncertainty similar to that in the former case was found 
in the result. This, indeed, was inseparable from the nature 
of the thing to be done. The degree was found to be 
60,747.6 fathoms. Colonel Lambton remarks that, suppos- 
ing the ratio of the earth's diameter to be 1 to 1.003125, the 
meridional degree 60,498 fathoms gives 60,858 fathoms for 
the perpendicular degree, which differs by 1 10 fathoms ftom 
what is found by measurement ; hence we must infer either 
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that the /earth is not an ellipsoid,* or that this measare i^ 
incorrect. 

In the year 1810, Colonel Lambton communicated to the 
Asiatic 3ociety an account of the measurement of an arc on 
the meridian, extending from lat/8^ ^ 38'' to 10^^ 59^ 49^' ; 
and agidn, in 1S13,- he made a further communication on 
the extension of the meridional aire, from the last-mentioned 
latitude to 15^ 6' 1". His principal object, when he com- 
menced the survey, was to connect the two coasts pf Core- 
mandel and Malabar, and to determine the latitudes and 
longitudes of the principal places, both on the coasts and 
the interior ; but, as the work advanced, his views expanded, 
and in addition to the triangles carried across^ the peninsula 
between the parallels of 12^ and 14^, he extended another 
series from Tranquebar and Negapatam entirely across to 
Paniani and Calicut ; and to render the skeleton complete, 
a meridional series was' carried down the middle of the pe- 
ninsula, terminating at the sea near Cape Comorin ; from 
this series others were extended to the east and west, en? 
tirely along both coasts; so that, in 1813, a web of trian- 
gles had been completely woven over the peninsula of India 
nrom the parallel of 1 4^ t«> it» southernmost extremity. This 
triangulation had for its object the determination of the 
latitudes and longitudes of all the remarkable points ; such 
as tops of mountains, cities, &c. 'The result of these has 
been applied to the imiMrovement of the topography pf the 
country ; and has been given to the public, we believe, in th& 
excellent maps of that accurate geographer the late Mr. 
Arrowsmith. The measurements of the meridional arcs, 
which had a higher aim, the determination of the figure 
and magnitude of the earth itself, have, however, been most 
interesting to general geography and astronomy ; and, ac- 
cordingly, Cobnel I.rfunbton*s .various memoirs have found 
a place m the Asiatic Researches and London Philosophical 
Transactions, at affording most important data in philo- 
sophical and astronomical science. 

In the progres» of the survey the meridian of the Doda- 
goontah station, or oi Savendroog, was continued south to 
Punnae, in the lat. of 8^ 10' ; and the series of trianffle* 
for extending its length was continued to the same point. 

* ElUpsold, a solid generat«)d by ths rsvdlmlan eftn ellipse tbont on* 
ef its axss; intliis oast tli^lesser^ 
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Ib the extent of this prolongmtion two new hues were 
measured,— one at Putchapoliam, where the meridian inter- 
sects the parallel of 11°, and another at Tinnevelly, near 
the soathem extremity of the are. These bases were 
nearly of the same length, but somewhat shorter than that 
at Bangalore. In many places the conntiy is high and 
difficult to penetrate. There is a mountain here, the hiD 
of Permaul, in lat. 10<* 18' ; \ta height is 7367 feet. On 
this meridian, the distances of five stations, with the cor- 
responding latitudes, were determined. The amplitude of 
the whole arc, between Punnae, the south extremity, and 
Paughur, the northernmost point, was 59 6%' 47.82", and 
its length 869,595.4 fathoms. From this and the inter- 
mediate points, the following degrees and their measures 
were deduced : — 

MboiM. Mid.Ut 

t>annae and Ptttchapoliam 60473 Oo 34' 44" 

Punnae and Dodagooniah 60490 10 34 40 

Ftannae and Borooaundrani \ 6040t II 4 44 ^ 

Punnae and Paoxhar ) 60409 II 8 3< 

Mean of tbe two last 60465.5 11 6 S3.5 

From a former measurement 60494 12 33 

In these degrees the same anomalies occur which httve 
been obsenred in France and England, and probably will 
always occur when contiguous arcs are compared with one 
another. We have already observed, that on the suppo- 
sition that the earth is a figure generated by the revolution 
of an ellipse about its lesser axis, the degrees should grad- 
ually increase from the equator to the pole, according to a 
determinate law. Here we see that the length of a degree, 
of which the middle parallel is \i° 4' 44" is less tbanothers 
nearer the equator. A small part of this irregularity may 
be owing to error of observation ; but the i^reater part must 
be piaced to account of the irregularities in the direction 
of gravity arising from the inequalities at the surftice, or 
in Sie interior of the eatth, the attraction of mountains, or 
the local variation of density immediately under the surface. 
This is an example of the diifieulttes which are to be ex- 
pected in an extensive trigonometrical survey. In the 
Londim Philosophical Transactions for 1818, Colonel 
Lambton has given an abstract of the results of his meas- 
urement of the meridian. He had then at diHerent times 
measured three complete sections of an arc of the meridian. 



barthV ooMmssum at the poles. 8SUI 

We haTe alieadj detcnbed twaof thoie, tiz. one exteadiOf 
from Punnae, lat. 99 9^ 36", to Putchapoliam, in kt. l<r 
69' 49", and another extending from Putchapoliam to Nam* 
thabad, in lat 15^ 6'. He had afterward the sood foitiuM 
to get another section extending from Namth&ad to Dan* 
mergidda, in the nizam's dominions, which, being in lat 18^ 
8' 34'S gives an addition of 2<' 5r 23", making on the whole 
an arc of 0^ 63' 46" in amplitude, — an extent of upwards 
of 680 miles,^-the longest single arc that had erer been 
measured on the surfrice of the globe at the time it was ac- 
complished. The number o( base lines msasuved were five. 
He had now ffot the measured length of a degree in thiee 
different parallels, tiz.—- 

F%thon». Md. lat 

60472.83 90 84' 44" 

60487.50 13 8 55 

60512.78 16 34 32 

From these, compared with the length of degrees mea»' 
nred in England, Sweden, and France, he obtained variou* 
fractions for the earth's compression at the poles, and taking 
a mean among them, at last came to the conclusion that 
the compression was y^. The remainder of the details in 
his abstract of his operations is highly interesting to mathe- 
maticians, but hardly to general readers. 

Again, in the Philosophical Transactions for the year 
1823, Colonel Lambton has applied to his measured me^ 
ridional arc the corrections necessary to change his fontier 
measures to the parliamentary standard measure. The 
differences are too trifling to require notice in the general 
Tiew which we have attempted to give of the exeftions of 
this indefatigable labourer in the field of science. He con- 
tinued the survey beyond this period ; and we add with re- 
gret that he died in Januanr, 1830. 

We have selected the labour of Colonel Lambton as a 

{iroof of the intelligence with which the present rulers of 
ndia have applied their power and their ample means to 
the promotion of geographical knowledge. Science suffered 
a great loss by the death of that mentorious officer ; but 
we add with satisfaction, that he has had successors who, ia 
his lifetime, had prosecuted similar views. In the fouiteentb 
volume of the Asiatic Researches, we have a journal of • 
survey to the heads of the rivers Ganges and Jmmiai fajr 
Vol. III.— E a 
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tionomicRloper^ioi. . _ „ 

ritioiu of tli« Himmaleh mouDtaina b; the nme office), ii 
eonjunction with Lieutenant Heibert ; and, lailly, a Tik 
nable memoir on the ancient geography of India, by Colo- 
nel Wilfon). Theee wete giien to tha world before 1932. 
But we know that the East India Company still continue, 
with the same laudable ilili^nce, the determuiation of the 
geographical fcalurea of their territoriee, and thai iDstru- 
menle of the moat impioved construction, and umilai in all 
respects to those now used in [he survey of Ireland, have 
been obtained, and placed in the hands of military officers, 
who will not fail to emukle [he zeal and industry which so 
eminently distinguished theii predecessor Colonel Lamblon. 



NAVIGATION. 
CHAPTER XVI. 



' Tbk prwent state of navigation to India, contratted with 
what it waa even fifty years ago, is very remarkable. A 
Te^age to India out and lume m now sometimea accom- 
^hed in eight months by the aame ship ; and to a lettei 
oj one ship, an answsr may oeoasiouBUy be rec^ied I9 



SIZE AND APPOINTMENTS OF AN INDIAMAN. • 327 

another in six months. Fifty years ago, six months was 
an average passage oat to India. The purpose of the fol- 
lowing pages is to give a summary view of the route pur- 
sued by ships in the present day, with instructions for the 
guidance of passengers and others interested in East India 
shipping. The latitudes and longitudes, together with other 
nautical observations, are taken from the latest ai^ most 
authentic sources. Captain Horshurgh, hydrographer to 
the East India Company, has kindly given permission to 
make free use of his ** Directions for sailing to and from the 
East Indies," at once the most comprehensive and correct 
work which has ever been or probably ever will be published 
for the guidance of those ** who go down to the sea in ships.''* 
Columbus crossed ,the Atlantic in a cataVel of 40 tons 
hurden ; and the vessel in which De Gama first rounded the 
Cape was not larger than a coasting-sloop* The East In- 
dia Company have now about 50 noble ships, each of 1200 
tons burden and upwards, employed in their trade to India 
And China. They are manned as follows :— 



1 Captain. 
• Offlcers. 
6 Alidshipmea. 
1 Clerk. 
I Surgeon. 
1 Assistant do. 
1 Purser. 



1 Ship'R steward and Cooper. 
1 Boatswain and 4 mates. 
1 Gunner and 2 mates, 
1 Carpenter and 3 mates. 
Armourer, sail- maker, and calker. 
Including servants and seamen, 
total 130. 



They are always well armed, carrying in time of peace 
20 eighteen-pounders on their main-deck, and six thirty- 
two pound carronades on the upper-deck. During war the 
number of guns is increased to 32. In addition to great 
firuns, each ship carries 100 muskets, 50 pistols, 50 cut- 
lasses, and 100 pikes, with all needful ammunition, and a 
magazine fitted for action. From their warlike equipment 
and formidable appearance, these ships in time of war have 
great advantages when sailing in a fleet. It is supposed 
mat at the expiration of the East India Company's chapter) 
this fine class of ships will be discontinued* The present 

* Captain W. P. W. Owen, R.N., having lately been employed on sur- 
vey in the Indian Seas, has published a table of latitudes and longitudes, 
which diflers materially fVom other autliorilies. For the sake of aocu- 
racy, it has been thought necessary, wherever lai. or long, is quoted in 
ftiis chapter, to subjoin in a note the correspondUig geographical sU9 
aceording to Captain Owea. 



Its irAnoATKnr. 

MM tx erory thing cheap hai blinded man j peraons or 
thu rabject ; and no other argument will obtain with theoi 
but this, — ** Tea ean be brought to England cheaper in a 
«nall ahip than in a ship of 1200 tons; therefore small 
•hips are preferable.*' Much might be said on this sobject 
which would be out of place here. 

The East India Company have two classes of ships in 
their regular service. The ships of the first class (eight in 
number) are the private property of the company. In these 
i^ps all the appointments are in the gift of the East India 
directors, and promotion from the lowest to the highest is 
strictly according to seniority. A captain obtains the com- 
mand of a ship m this class tnthoui vttying sixpence for it, 
and is allowed to retain the command for five voyages, after 
which hr must retire. The other class consists of ships 
Ut on hire to the company for a certain number of voyages 
W private owners. The captains and officers of these hold 
the same rank in the company's service as the captains said 
officers of the company's own ships, and are subject to the 
same laws as to qualification, dtc. ; but the appointments 
of both captains and officers are in the gift of the private 
owners, and the rule of seniority is not observed. In these 
ships the progress of a young man through the different 
gradations is very vexatious to parents, all depending upon 
interest, which must be renewed and reapplied every, suc- 
ceedinff voyage. The most rapid promotion which can 
take place would be thus : One voyage as midshipman ; 
one as sixth or fifth officer ; one as third ; one as second 
or first ; and then captain. ' Or it might be thus (which 
would probablv be more advantageous to the officer) : Two 
voyages as midshipman ; one as fourth oflicer ; one as third ; 
and one as second or first. The captain, first, second, third, 
and fourth officers, each take an oath of fidelity to the com- 
pany every voyage. No person can be sworn in as fourth 
officer without producing certificates that he has performed 
two voyages to India ; that he is twenty-one years of age ; 
that he is qualified to woric the longitude by chronometers 
and lunars ; together with a certificate of good conduct horn 
his last commander. These certificates are all printed 
forms. He is then examined in seamanship by the com- 
pany's master-attendant. An officer is examined every time 
be gains a sten, from fourth officer to first inclusive. The 
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tot and second officers are examined by one or two of the 
nautical directors. At sea the routine of duty for officers 
is as follows : The first or chief officer may be termed the 
head of the executive ; he superintends and directs all under 
the sanction of the captain. The second officer usually 
Assists the captain in navigation, and instructs the middies 
and junior officers in nautical astronomy. The third offi- 
cer has charge of every thing below, assisted by the fourth, 
fiAh, and sixth. He has the cables and the holds under his 
Immediate charge ; he also regulates the berthing and mess- 
ing of the crew ; he is cognizant of, and responsible for^ 
every thing which occurs under hatches. The crew are 
divided into two watches, the officers into three. The first, 
4iecond, and third ofiicers have each charge of a watch ; the 
fourth, fifth, and sixth conduct the duty on the forecastle. 
The middies are employed on the poop and in the mizzen- 
top. No person is permitted to act as surgeon of a regular 
•hip who shall not have performed one voyage in a com- 
pany's ship, or served twelve months in his majesty's ser- 
vice in hot climates. The, surgeon and surgeon's mate 
jxiust produce a certificate from the examiners of the Royal 
College of Surgeons, and also from the physician appointed 
hy the company, of their being qualified for such stations. 
The surgeon presents a list of the sick every day to the 
4:aptain, who is obliged to>,examine and sign the surgeon's 
journal once a month. The purser superintends the pro- 
visions and slops. The station and quarter biUs are hung 
4ip in the gun-deck for general inspection. The first and 
second officers, the purser, and surgeon mess with the cap- 
tain ; all the other officers and mids pay for their own mess. 
The ships are amply stored and provisioned, and always 
leave England in good repair. Their whole outfit is conr 
■ducted under thcr superintendence of public ofi^ers ap- 
pointed by the company. The provisions and water, with 
every other description of stores, are always apportioned 
by well-established rules to the length ef the voyase. The 
discipline is strict, and according to an established system. 
The ships always sail on the day appointed, the orders on 
this point being rigidly enforced by the company. It may 
fairly be conceded that the existence of all these regula- 
tions, together with the spacious accommodation and clear 
idMkf of an Indiamaii» ought to ensure great punctuAlity 
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•od oomfert Notwithftanding it has been foand that since 
the ftee-trade to India commenced the greater number of 
paasengera prefer the private ships. The ships in the pri- 
vate traide are of varioos classes and dimensions, from 800 
tons to 150. Many of them are expressly fitted for pas- 
•engers, and in some instances great care and expense hare 
been bestowed both as to their sailing qualities and internal 
comfort. 

It may not be out of place here to giro a few particalarv 
for the guidance of passengers bound to India. At Lloyd'a 
Coffee-house, where most of the private ships are ensured, 
Ihey are classed according to their age and condition. Be> 
fore an ensurance can be effected the ship is surveyed. 
There are five classes, — ^A, £, I, O, and U. In each clasa 
there are three gradations. Thus, if a ship is quite new, 
well baiH, and dtogether in good condition, she is in the 
first class, which is called A 1, the next A 2, next A 8, 
next E 1, and so on. As ships, like books or estates, are 
c^ays puffed off in the newspapers, it is as well to know 
the above ; and it may be fiirther remarked, that if a ship 
is classed A 1 it will nsually be so stated, whereas if she 
happens to belong to class E 2 nothing respecting her class 
wiU be found in the advertisement.* Of late years many 
agency-houses have been established for the express pur- 
pose of doing all the necessary business for passengers res- 
pecting their outfit and return. To agents and brokers the 
owners of private ships give a per rentage for every pas- 
senger they procure. It must be observed that the broken 
get this per centaffe on the amount of passage-money for a 
passenger from the owners of all classes of ships, and 
therefore it must be expected that they will pufif a ship 
eoute gut eoute whether she be A 1 or U 20 ! In all re- 
spects, except the actual choice of a ship, an agent or bro- 
ker will be Kmnd highly useful both out and home.f 

* The Jerasalem Coflbe-boase, Oomhill, is tb« great «mpoiiam of 
Bast India sbippinf intellifence; and thera ptssengers may obtain aU 
oeedAil information flmn tbit most obliginf and well-kuown person 
Boratio Hardy. 

t Th« fbUowing gentlemen are agents fbr passengers, and transact all 
iMB^noos connected with precoriug a passage, shipping, baggage, *fL 
They are acquainted with all forms necesaary for passengers, and readily 
ain>rd every fkcilily without any direct fee. Their remuneration, as be- 
iSvs ebssrved, is deiivedftom a commission en the passags-money: tUi 
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Tn laying in a sea-stock for India, either of clothes, ftimi- 
tuie, Sec, or eatables, passengers are strongly recommended 
to employ persons accustom^ to supply the India market ; 
and although many articles may be ffot cheaper from other 
houses, still the risk of their not bemg adapted to the pe- 
euliarity of an Indian climate, or the casualties of the voy- 
age, make it highly advisable, as far as means go, to employ 
persons experienced in these matters. 

The East India Company have established the following 
«eale of prices, for persons in their service proceeding to 
India, as passage-money in company's ships, and captains 
are restricted nom asking more for accommodation at thetr 
table ;— 



General oflieer. 1.250 

Member of council 300 

Lieutentnt*colonel 1 

Migor 

Aeftior merchant > 150 

Junior ditto 

Factore , 

Captains... 125 



flncladlng 

Writera. MlOj charter party 

Subalterns 110 ] allowance to 

[ owners. 
Assietant-Burgeons . . .05 s exclusive of 

Cadets 96 Mitto. 

N.B.— In the third ma^'s mess of an 
Indiaman a cadet's and assistant-sur- 
geon's passage-nraney is 552. 



The regulation of prices for officers in the king's servioe 
proceeding to India is as follows :— 



General {.235 

Colonel 185 

Lieutenant-colonel 135 

MiOor 135 > 

Captains and Surfeons 110 

Subalterns and Assistant-sur- 
geons • 95 



These sums include the whole 
passaKe-money which can be de- 
manded fWHn king's officers on 
duty; and particular cabins are al- 
lotted for them on board company^ 
ships. 



As no cabins are allotted by the company for passenger* 
(except to officers in the king's service, or to their own 
officers when in charge of troops), the captain is at liberty 
to let his cabins, and those who require them pay a sum in 
.addition to the above prices. There is no allowance for 
-officers' wives and children. An officer with his wife will 
^require a separate cabin, in which case he will be charged 

4i a transaction between the eaptain or owaer and the bn>kir, witk 
<wbicb the paseenger has no pecuniary concern, 
i^geuts for passengers, dBc.-<;aptain Griadlay, Captain Tbadwr. 
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AH extra snm bejond the re|[ulation, both for hit wife's 
paMage and for a cabin. Ladies should have all their miV- 
une ry, gloves, dtc., which they do not intend to use on tbe 
voyage, packed in air-tight tin cases, soldered up. A piano 
should be packed in blankets ; and a silk cover, lined with 
a blanket, is the most useful kind of cover in India for a 
piano. A Broadwood grand piano, secured for the climatt^ 

the best description of instrument. Those of the com- 
jnon kind sometimes go to pieces in a single night during 
the prevalence of hot winds. The action of the hot wind 
on furniture, particularly on musical instriunents, is Tery 
jemarkable, and makes it highly necessary to have both 
well secured by clamps, and properly packed. Solid ma- 
hogany, covered with leather, having spare brown Holland 
covers, is best adapted for the voyage ; pnd to those who 
'Can afibrd it handsome furniture of this description will 
l)e very acceptable after reaching India. Oil-cloth is the 
J>est and coolest thing for the cabin-floor, and is very much 
used for the same purpose in India. A cadet who has a 
cabin to himself should furnish and fit it in such a manner 
that his equipment will be equally adapted for a tent. 

Parents who have children destined for India would do 
vfeXX to consider that in all Hindostan Proper there is not 
an inn or hotel to which it is usual for ladies or genllemeo 
to resort, except in cases of urgent necessity. Even in 
Calcutta the taverns are commonly called punch-houses. 
This is a vjery evident proof of the liberal scale of Indian 
hospitality. It therefore becomes the duty of parents, par- 
ticularly in the case of a young lady, to place beyond all 
doubt the certainty of her reception at the house of a friend 
or acquaintance actually residing at the presidency to which 
she is going. And it should never be forgotten that some 
of the stations in India are 1000 miles distant from the 
different presidencies, which makes it extremely desirable 
(if the. relations or fiiends she is going to reside at one of 
the distant stations) to have an understanding hefore she 
leaves England, that there iiha!! be some friend ready to re- 
ceive her on the day of tbe ship''8 arrivaL Cadets, on land- 
ing, by reporting themselves to the town-major, are imme- 
diately provided with quarters. 

Xhe cabins of private traders vary in size and anwipt- 
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bat those of the company's ships mostly resemble each 
other. 

It is hoped that the foregoing remarks will be found nse- 
lul to persons bound for India. The remainder of this ar- 
ticle shall be devoted to a description of the usual route 
pursued by the regular Indiamen and free-traders. Some 
apology may be necessary for the nautical phraseology em- 
ployed ; but it is at all times difficult to communicate pro- 
fessional knowledge except in the terms commonly applied 
in each particular .profession ; and as public attention has 
lately been much occupied with works -on naval subjects, it 
may be presumed that most readers are familiar with the 
peculiar language of seamen. 

As ahips are generally in the hands of a pilot till they 
get well down Channel, it would be superfluous to give in- 
structions for imy part of the voyage above the Isle of 
Wight. With a fur wind the course from the back of the 
Wight is west-by-north-half-north by compass, and it will 
be useful to note which way the wind is mdined to veer. 
If to the northward and westward, it will be advisable to 
keep the shore on board till past the Lizard. If the wind 
is inclined to the south-eastward, a west-by-north course is 
the best. With a raw ship's company in winter, the ba« 
rometer falling, and an increasing gale, after the pilot has 
left the ship it is considered hazardous to attempt beatinff 
down Channel. The different ports in England are so weU 
known, the pilots and others so constantly on the look-out, 
that with common prudence a ship may always find shelter 
below the Owers. The heaviest gales in the Channel are 
from south-west to west-south-west. Steering out with a 
fidr wind ships generally stand to the southwud too soon. 
The south-west and westerly winds prevail for a great 
part of the year in the Bay of Biscay and off Cape ^nis- 
terre. By standing well to the westward a ship inay avoid 
the necessity of making a board, should she meet with 
south-westerly winds ; and if enabled to clear Cape Finis- 
ierre at a moderate distance, standing to the southward, the 
wind will generally veer to west-north-west and westward. 
Madeira may be passed at a moderate distance on either 
aide ; but ships passing to the westward must be careful 
to ffive a good berth to the Salvages, a dangerous group of 
VMXs which lies to the southward of Madeira, in lat 80^ 
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Id' DoiUi, long. 15^ 46' west.* Many of the private traders 
touch at Madeira, but very few of the company's ships. A 
ahip bound fur Funchal should paas between Point de Sol 
and the Desertaa, and haul in for the Roads. The approach 
to the Roads is very striking,— on the left are seen the 
Desertas, — high, dark, barren islands, enveloped in clouds 
and mist ; on the right Madeira rises in a bold clifi* of a 
reddish aspect, over which are seen the vine-clad hills. 
With a commanding breeze the ship sweeps round Point 
de Sol, and is frequently becalmed before she gets near the 
anchorage. The merchants are always on the look-out, 
and ever ready to welcome their friends from England. 

Madeira may be termed lhe^«{ *ta^e in a voyage to In- 
dia, and is usually performed in eiffht or ten days. By this 
time people have been tkook^ or rmed, or pitched into their 
plaees. The weather has become genial, the scene is new, 
and the deck of an Indiaman full of troops and passengers 
presenUi a gay appearance on her arrival at Madeira. The 
style of society on board the regular ships is extremely 
good. There is no doubt much restraint and great attention 
to etiquette ; but a reflecting mind will at once perceive 
how necenary restriction must be where a mere handful 
of officers have to keep in i^ state of prompt obedience a 
crew of 130 seamen of all characters, and sometimes three 
or four hundred troops in addition. Some allowance ought 
to be made for a comuiander who is often placed in very 
trying circumstances ; and when it is considered that he 
can neither select his officers nor choose his passengers, 
and that the ship is sometimes fairly at sea in forty-eight 
hours after the captain, passengers, and crew have joined 
her, it must be apparent that to produce perfect harmony is 
sometimes attended with great difficulty. The following 
sketch of a day will show the usual routine on board an In- 
diamoB : at daylight the upper deck is washed and scoured 
with sand and stones from stem to stem. This operation 
occupies the watch upon deck till seven o'clock, when the 
decks are dried up, the awnings and curtains spread. At 
half-past seven the hammocks are piped up and stowed in 
the nettings. The troops are paraded a few minutes before 

*rmt^ rtoron Q.i...^ t»!»«« 5 ^sst Rock, Itt, 80© 8' N., long. KPl' W» 
*/3apt. pwen-Salvar*,Piton, J ur^.igjei, - 30 7 w!! ~ 10 M W. 
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eight (which ensures the punctual attendance of the soldier^ 
officers at breakfast), and some commanders parade the ca* 
dets with the troops, which is recommended. Breakfast at 
eight, hot rolls, dried fish of various kinds, preserves, cold 
meats, 6cc. The ship's progress during the night is a con- 
stant and always interesting theme of conversation. During 
the forenoon, passengers lounge about the deck, and amuse 
themselves in watching the evolutions of the ship, or the 
occupations of the different tradesmen. In the waist the 
armourer and his mate are working at the forge, and the 
clang of the anvil has quite a shore-like sound. The car- 
penter's crew occupy a prominent place j th^ lee-side of the 
deck is devoted to sail-makinsf and mending. In the cuddy 
the middies are wiiting their journals and working days- 
works. Below, a fatigue party of the soldiers are cleaning 
their berths and accoutrements ; the surgeon and his assist- 
ant are administering to the wants of the sick ; and part of 
the crew are employed in getting water and provisions out 
of the hold. In this manner, every one (except the passen- 
gers) is occupied during the forenoon. At twelve the ship's 
position is ascertained by observation, and the last twenty- 
four hours' progress is duly noted. Most of the passengers 
assemble at this time to learn the result and discuss the 
matter over a glass of wine and water and biscuit. At one 
the officers mess, the ship's company and soldiers dine, 
which clears the deck, and offers an opportunity to the 
passengers for an hour's exercise. At three the captain's 
dinner is served.* It is the usual and wholesome practice 
in the regular Indiemen to dress for dinner. By four o'clock 
the tradesmen's work is put below, the decks entirely 
cleared, and in the cool of the evening dancing is the usual 
smusement. Like all other small societies, that of a ship 
depends very much upon the elements of which it is com- 
posed. Most people get over the mere inconvenience of 
being at sea by the time they reach Madeira, and to a well- 
composed party, there is nothing in the regulations and 
etiquette of a company's ship to prevent the utmost exten-* 

* Tbe liberal scale on which the table of an East India captain in con- 
ducted, being so well known, needs no comment Of late years, the 
metbo^ of preserving (Vesh meat for any length of time ban addisd greatly 
to the luxury of the table. Fresh solmoa and game of aU kinds retalQ 
tktk flavottr Qninipairod duiiDg tbe whcto Toyi^e. 
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•ion of anrafenient and good-humoar. Theatricalf are wvty 
common, and newspapers have been known to tocceed in a 
large party. To a mind dependent on a variety of external 
objects for sources of amusement an India voyage is doll 
enouffh ; but the human mind is fertile in exp^ents, mm 
may be seen by the following instance: — ^A number of 
sporting characters beins met on board an Indiaman, far 
lack of amusement established a shooting club, and although 
Davy Jonet bagged all the pintadoes and Mother Carey'* 
chickens, yet th«y kept up an incessant fire, and sometimes 
killed twenty or thirty head of game in a day ! Bishop 
Heber, speaking of his voyage, says, ** I find two circum- 
stances for which at sea I was b^ no means prepared ; that, 
namely, we have no great time for study, and that, for me 
at least, there is so much whiph interests and occupies me, 
*^I^h.ve «, .pprehe.»ion. of ti.„e h«.gi.g h..vy .„ „y 

Sunday is strictly observed, and the captain is liable to 
a pecuniary penalty for omitting to perform divine servicer 
The scene is very impressive ; the decks get an extra scrub, 
awninffs and curtains spread, white hammock-cloths fore 
and an. The capstan is the pulpit, covered with a union* 
jack. The capstan-bars form benches for the seamen en 
each side the forepart of the quarter-deck ; chairs for the 
officers and passengers abaft. At five bells (half>past ten) a 
blue burgee is hoisted at the mizzen-peak as a signal to 
ships in company to prevent interruption. The bell is tolled, 
troops paraded on the poop, passengers and crew seated on 
the quarter-deck, and divine service is performed by the cap- 
tain, with the purser reading the responses. In most cases 
the crew are very attentive. 

The Canaries are eleven in number, four of them small, 
extending from lat. 27^ 40^ to 29° 2(K north, and from long. 
13° 35^ to 18° 6' west. They are mostly high with steep 
rocky shores, rendering the landing often impracticable, ana 
they are all destitute of safe harbours for largo ships. After 
passing to the westward of the Canaries, some navigators 
prefer the route outside of the Cape de Verd Islands. The 
northreast trade is thought to blow stronger in the open sea; 
but many of the company's ships pass between the islands 
sad Cape de Yen), keeping about mid-<;hannel, by which 
thediitiiaos ismnch •hortene4 The writer of this article 
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has often purraed thii route with eucceis, and pasted twice 
near the ipot assigned to tbeBonetta shoal without perceiT* 
ing any indication of shoal-water. The north*east trade 
between the islands occasionally veers to east, and brings 
from the African coast clouds of sand, which covers the rig- 
ging on the side next the shore. After losing the north-OMt 
trads^ the weather generally becomes very sultry, with fre- 
quent heavy showers and squalls. Long calms are often 
experienced ; and the occasional breezes which spring up 
are of short duration and most uncertain* This kind of 
weather is called by sailors the doldrums. 

The tedium of this part of the voyaffe is often enMvened 
by the capture of a shark or dolphin. In a large Indiaman 
full of troops, the scene which ensues upon taking the first 
shark is most amusing. The huge animal, sometimes twelve 
feet in length, is hoisted in amid the shouts of the recruits, 
who all crowd round the victim. The Jacks, who always 
endeavour to play off a trick on the soldiers, take this oppor- 
tunity of making a rush behind them, — down they all go, 
head over heels, and some poor devil finds himself hugging 
in a close embrace the ravenous monster of the deep, with 
forty or fifty o( his comrades heaped on him. The beautifiii 
little fish called the pilot-fish, which always accompanies (or 
rather precedes) the shark, has been known to follow a ship 
for six weeks after the shark to which it belonged was taken ! 
The flying-fish are seen in large flocks near the line. Single 
ones sometimes fly on board. They are good eating, and 
the mode of catching them at the island of Anna Bona is 
curious : The head of some large fish, such as the albacore, 
is hung even with the water*s edge, to the side of a canoe, 
which collects the flying fish in great numbers ; the fisher- 
man stands op in the canoe, dives into the midst of the fish, 
and comes up generally with one in each hand.* 

* Tbis singnlar manner of catling fish brings to mind a still more 
remarkable mode of Asbing practised in China : tbe flslierman is ftirnlsbed 
witb a very finely tapered rod ; the line is considerably longer tban the 
rod. The hook is fixed to the side of a piece of lead in shape and size like 
tbe little finger. The fish are abont three inches, in length, and live in 
boles on a mud bank over which the water flows and ebbs. The fisher- 
man stands on tbe mud at low water, watching the fish, and the moment 
one is seen within distance popping up its head, the line is tirown with 
great dexterity, and niue times out of ten the fish is hooked in the aids 
by a jerk of the hand,~-like tipping a fly off* the leader's ear with a Ibur- 
in-hand whip ! 
Vol. III.— F f 
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The Ml caUed the nantilui alwaji excites met interasf^ 
and aeemen call it a Portugee man-o'-war. Us little nil le 
composed of bonj fibres, covered with a thin filmy sub- 
stance of transparent blue. The body of the fish is just a 
round piece of blubber, with a number of long slimy rooU 
hanging down, and floats even with the water^s edge ; over 
this rises the tiny sail. lu power of locomotion seems to 
be derived from the sail, for it always contrives to get oat 
of a ship's way. 

Both the outward and homeward bound ships endeavour 
to cross the line at the same point, from long. 18^ west to 
long. U39 west. This is also the favourite cruising-ground 
for pirates. The fatal instance of the ship North Star, 
where many of the officers and passengers were wantonly 
murdered by the pirates, who even extended their brutal 
outrage to the unofiendinff ladies, ought te serve as a warn- 
ing to the commanders of India traders ; and as the long 
continuance of peace is likely to increase piracy, ships can- 
not be toe much on their guard, or too well prepared with 
the means of resistance. 

The following table of Horsburgh will show the equatorial 
limits of the tr^es between the 18^ and 36^ of west long. 
It exhibits the actual experience of about 280 of the com- 
pany's ships. 
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Ths obnTTslioniiniomsoftlwmoiithianntbsi'&wto 
obtain a correct mem ; bat the fint colunm, (bowing ibe 
eitrame timiti for each, witl be mott useful lo refer to. u 
it Discki the lituation where Ibe (nd» maj [SMonabl; be 
eipactsJ to fail or commence. 

The curione ceremon; nbierred bj aearaen erofaing tb* 
line it thus dsKribed by Bishop Heber in hii journal . — 

"Jaly 2G.»-T0K]ay the finl or inlToductorj part of the 
eeremonj usual on passing (he hne look place. Soon BRer 
dark. Neplune'a boat was suppoaed to approacb the ship, 
of which notice whs riven in the renilar form to tbe officer 
on watch. A sailor ftDm the fore-cheine, In a dismal toice, 
■ggTBTated by a speaking trumpet, hailed Iha captain, as if 
from the aea; and efter asborl conieraation, carried on with 
becoming gravity, Neptune was auppesed to take hii leeie, 
and a barrel with a lighted candJe in it we* sent off from 
tbe fbra-ohaina to nipresent hi) boat dropping aatem. 

"Jidif 88.— To-d»7 wa paned I 
part of it was spent in the momme 
aions, which went off very well and 
pasiengers were not liable to the ui 
shaving J bat the male part of then 
■plashing and wettiiig, which made 
naval satumHUa. I wa* a good de 
' ihiled by the maaquei 
p of a little oakum and [ 
and decayed finery) the various characters of Neptune, Am- 



(with the help of a little oakum and punt, a few Gih-skiaa 
and decayed finery) the various cbaractei ' ■-■ - 
philrite. Mercury, Triton, fcc, with far __ . 

cIsMical costume than I eipected. With the distance and 
oiual aids of a theatre, the ihow would not have been con- 
temptible ; while there was, as might be supposed, a suffi- 
cient miiture of llie ludicrous to suit the purposes of liin 
and carieatare." 

After crossing the line tbe south-eait trade is entered. 
Tbe ship is kept clean tlill, end runs rapidly down the coait 
of South Ameiica. The island ofTrinidad lies in long. 20° 
ID' west, and lat. 20° 2i' south, and is often* seen^by ships 
fusing to the southward through tbe soutb-aaet trade. It 
IS a high, rocky, barren island, with stuprndous detached 
rocks round it. It may be passed quite close on either eide. 

• fiqitab Owen-THaldad, soma pi. loaf. WiV W., laLMB »' ■• 
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Here the tiBde-wind ii tometimei intemipted, or ooeaiioiiany 
ihifU to north-east in paaeing. As the wind Tesrs lo 
the northward and eastward, the ship's coarse is altered so 
as to enable her to pass the meridian of Oieenwicfa in the 
latitude of the Cape of Good Hope. From Trinidad to the 
Cape, ships commonly experience fiiir strong winds and fine 
weather. 

This is probably the most agreeable period of the whole 
▼oyage. For the first time the prow of the ship is pointed 
directly towards her place of destination, svppoeing that te 
he the Cape of Good Hope. To the bitter cold of the Chan- 
nel, — the tarbnlence of the Bay of Biscay, — the excessive 
heat of the Hne, — the comfortless uncertainty of the dol- 
drums, has sooceeded the fresh healthftil breeze of the great 
Sooth Atlantic, with a temperate atmosphere, and serene 
cloudless weather ; so cloudless that the planets Venus 
and Jupiter are often distinctly seen during the daytime 
without a telescope. Here, too, the monotony of the scene 
is enlivened by the appearance of numerous birds. First 
appears the pintado, a pretty black and white bird about the 
size of a pigeon ; it is usually first seen after leaving the 
tropic. These birds will accompany a ship for six weeks» 
and fly close enough to be shot in great numbers. They 
are also caught with a hook and line. Next, the albatross^ 
a noble bird, which is also sometimes caught with a hook. 
Petrels or Mother Carey's chickens kre very numerous. 
Immediately before a gale, these birds, with many others, 
assemble near the ship in large flocks. Much amusement 
is often afTorded by a bird called the booby. It has probably 
acquired this name from the stupid manner in which ft 
allows ttsetf to be taken, as it seldom moves from where it 
lights, and may always be caught by hand. 

In this route, the small ^up called Tristan d'Acunha 
is sometimes keen. It consists of three high barren islands. 
The watering-place is about the middle of the north side of 
the largest ; the water is plentiful and good. The landing 
is easy, upon a beach of pebbles ; the anchorage is in deep 
water, and not safe except in very fine weather. The lat. 
of this group is about 87^ 5' south, lonff. 12° 2* west* 

III approaching the islands during thick weather great 

♦ Csptain Owen— Tristan tfAconha, long. 130 28' W., lai. ST* ir 8, 
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caution is necessary. In 1820 the Blendenhall, Captain 
Oreig, struck the steep shingly beach on the south side of 
the ittrgest island before land was discovered ; the crew 
and passengers got ashore with difficulty, and the ship 
almost immediately went to pieces. Some bales of light 
goods, of which clothes were made for those who had es- 
caped without them, and a patent iron buoy, which wss 
cut in two and converted into a cooking utensil, were the 
only things saved. The party subsisted several weeks on 
penguins and on the fish caught from the projecting rocks. 
A curious trait of Jack's improvident character occurred 
while they were on the island : — A sailor had been missing 
some days, and while his comrades were roaming about 
in search of him, they cauie to a rum-cask standing on 
end. A halt was instantly called ; and, having duly ascer- 
tained its marks and number, they resolved to taste the 
contents. Proceeding to make a tap, they found it to be 
empty ; and on removing it discovered their missing con> 
panion fast asleep. When roused he explained to them, 
that, strolling about two days before, he had hit upon the 
cask, and indulged in potations so liberally and so long 
that he felt himself getting uncomfortably chill, and thought 
the best thing he could do was to knock the end out of the 
cask, and capsize it over him as a shelter from, the cold 
night-air and heavy rain. The crew, after being some 
time on the island, constructed (with the help of me sur^ 
geon's case of instruments !) a small boat, which enabled 
them to reach a neighbouring island whence they had ob- 
served smoke ascending. There they found several Ameri* 
can seamen, left by a whaler to kill seals ; and the vesselt 
calling some days after, conveyed them to the Cape of 
Good Hope. 

A ship not bound to the Cape, after passing the meridian 
of Greenwich in lat. 35° south, from December to April 
should keep between 37° and 39° in running down her 
easting ; for the winds will be found as favourable in this 
parallel as in a higher latitude. On this point, however, 
there is much difference of opinion ; and general rules are 
often set aside when a spurt of fair wind tempts one to point 
the ship's head towards her port. Ships bound to the Cape 
ought to increase the latitude to 35° or 35^° as they draw to 
the eastward) to avoid the risk of being blown to the north* 

Ff8 
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wwd hy soqUmiIj winds, which are frequently experiencel 
near the Cape, particalarlj in February and March. From 
December to April, if a ihip it bound for India without 
toochinff at the Cape, she ihould get into lat. 37° or d8<> 
about the meridian of London ; mad pataing the Cape in 
parallel 39°, more favourable winds are likely to be met with 
than forther south. 

In passing the Bank of Aguilhas, the stream of current 
•etting westward is avoided by keeping to the southward of 
37°. To the northward of this parallel south-east wind* 
prevail in the summer season, from December to April,— 
which, it may be observed, is just the reverse of our sum- 
mer. If a ship bound for Table Bay should be blown to the 
northward, the soundings between Saldanba Bay and Table 
Bay prove a good guide, and are regular, extending several 
leagues from the shore. The Ta^le Mountain is so re- 
markable that it cannot be mistaken : it is perfectly flat at 
the top, and, being 3500 feet above the level of the sea, is 
the highest land in that neighbourhood. . The east and west 
ends are nearly perpendicular. The land is high and un- 
even from Table Mountain to the extremity of the Cape of 
Good Hope. Table Bay is considered quite safe in sum- 
mer, from October to April, and many ships touch there in 
winter, although the risk of north-w^sterly gales blowing 
into the bay with much violence and a high sea is very 
peat. In the summer months, when the Table Mountain 
IS covered with a white fleecy cloud, which is called the 
Devil's table-cloth, it indicates a strong south-easter, for 
which ships ought to prepare accordingly. When the 
mountain is free from cloud, this gale (which is almost of 
daily recurrence) will be mild; and a gentle sea-breeze 
blows in on the western side of the bay, when a fresh 
south-east breeze prevails from the 'east side half across 
during most of the day. The Dutch fixed upon the 10th 
of May as the latest day for remaining in Table Bay. Cape 
Town is a delightful resting-place either on the voyage out 
or home.. The old Dutch houses are large, commc3ious» 
and clean. Most of the inhabitants take m passengers to 
board at a moderate rate. Refreshments of all kiMs are 
pientifuL Horses and carriaffes are to be had, and most 
people pay a visit to Constantia, where the celebrated vine 
of Uiat name is grown. The vine is a small bosh, and tha 
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grapes of delicious flavour. Constantift is situated in a cleft 
of the hills, on the edge of a romantic fflen. The wanderer 
from Caledonia is here gratified by the sight of heath in 
£reat beauty and infinite variety ; and John Bull may fancy 
himself at home when the noble oaks which abound at Con- 
«tantia meet his eye. The Cape horses are particularly 
£ne, and show much bloods They are driven six-in-hand. 
A team of young horses which would grace any noble- 
man's carriage in England may often be seen cantering 
along with a clumsy wagon behind them. The inhabitants 
of Cape Town promens^e in a fine public garden, which is 
overtopped by the magnificent Table Mountain; to the 
north is the bay studded with shipping ; and the Lion's 
Mount bounds the westward view. 

Ships should endeavour to make the land to the soutl^ 
ward of the entrance to Table Bay, as the current sets reg^ 
ularly round the Cape to the north-westward as fiur as the 
high land on the west side of the bay, where it is met by 
the southerly current setting down along-shore firom Das- 
sen Island. From the Cape to Table Bay the land is steep- 
to, a!nd safe to approach within one and a half or two miles. 
The passage into the bay is between Green Poiint and Pen- 
guin Island. The latter must not be passed nearer thaiji 
two miles, to avoid the Whale Rock, which is about one 
mile and a half from its southern extreme. In going out 
of the bay the channel to the northward of Penguin Island 
is the best. False Bay is formed by the Cape of Good 
Hope on the west, and Cape Hanglip on the east. The 
middle and eastern parts of the bay are thought free from 
danger. Simon's Bay is four leagues northward from Cape 
Point, and near the north-west comer of False Bay. There 
is a small town here chiefly inhabited by Dutch. The 
road to Cape Town is very indiflerent, and the journey is 
usually performed in a covered wagon, with fourteen or six- 
teen tall bullocks. A Hottentot boy runs before, and the 
driver has an immense whip, which requires both hands. 
The bullocks trot along at a good pace. Ships bound to 
the eastward should leave the bay when north-west winds 
begin to blow ; if bound to the westward, they should wait 
till these winds are on the* decline, and get under sail when 
they shift to the westward, as it is probable they will veer 
,ftom weft to south-west and south-east, which will b*^ 
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fsToaraMe for doabling the Cape. After lemvinf Tible or 
Simon*! Bay, boond to the eastward, it is adnsnble to tXand 
ivell to the southward across the Bank of Aguilhas, to 
SToid the stream of current setting over the bank to the 
westward. To the southward of latitude 37° an easterly 
current is often felt, and greatly facilitates the progress to 
the eastward, particularly as the winds are uncertain and 
unsettled hereabonts. Around the Cape Bank the winds in 
changing follow the course of the sun. The heavy galea 
generally blow from north-west ; if the wind bacl^ to 
north-north-west it increases ; if it veers to west-south- 
west it decreases ; and when at south-west the gale breaks. 
It is very useful to note this fact ; for ships ^und east- 
ward are often tempted to make northing when running be- 
fore a north-westerly gale ; whereas the latitude should 
then be increased to allow for being headed off to the north- 
ward as the wind veers round to the eastward, which it has 
been known to do five or six times in a week. 

The southernmost land of Africa is Cape Aguilhas or 
Lagullas. It is found to be farther south than early navi- 
gators supposed, being in lat 34° 56' south, long. 20° 18'* 
east, bearing east 30° south from the Cape of Good Hope, 
distant thirty leagues. It is low even land, and may be 
seen five or six leagues from the deck. There is no high 
land within several miles in any direction. The Gunners 
Quoin, a vsry remarkable hill of that shape, is three or four 
leagues west-north-west of Cape Lagullas, and is often seen 
before the low land about this cape, and sometimes mistaken 
for it. The Quoin appears isolated, and slopes down to the 
eastward. From the Cape of Good Hope to Algoa Bay a 
bank of soundings projects to the southward, in some re- 
spects conforming to the shape of the coast. The southern 
point of the bank is supposed to be in long. 22° east, lat. 
87° south. Westward of Cape Aguilhas, to the south- 
ward of 35° 15' south, the soundings are generally mud ; 
to the southward of the Cape, green sand, on the south-east 
and eastern parts of the bank, mostly coral, coarse sand, 
shells, and small stones. Abreast of Cape Aguilhas and 
the land to the eastward of the Cape, there are generally 
from forty to fifty fathoms three or four leagues from the 
shore. 

* Ciptain Owea--Gape LafuUas, long. 100 M' E., lat 149 sr 8 
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The current which prevails over this hnnk has b«en th« 
«iibject of much speculation, and Major Rennell took grettt 
pains to explain its direction and velocity. For this pur- 
pose he published a chart of the bank for the winter months. 
It must be evident that such a chart could only be used for 
general purposes ; for the current is found to vary in the 
same months of different years, — is often obstructed and 
changed in its direction by gales of wind, — sometimes ceas- 
in? altogether even in fine weather. A variety of opinions 
exist as to the originating cause of this current. The most 
generally received is the following : — By the constant action 
of the south-east tr^de-wind, the water of the great Indian 
Ocean is displaced, or forced before the breeze to the north- 
westward, round the north end of Madagascar, finds its 
way to the southward through the Mozambique, and takes 
a westerly direction round the Cape. To account for this 
westerly direction, it must be observed that the constant 
action of north-west and westerly winds on %he west side 
of the Cape causes a displacement of water, which the 
westerly current runs to replace. It must be sufficiently 
obvious, that if this is the true theory on the subject, it be* 
comes impossible to give any specific rules for determining 
wHh accuracy either the duration, velocity, or direction of 
this remarkable current. After a gale from the westward, 
if the current has been repressed by the gale, it generally 
runs with redoubled velocity. The current is generally 
weak near the land, and the sea smooth. Horsburgh gives 
the following as the general course of the current :— " In 
June, July, and August, from about long. 87® or 40® ^ast, 
the current generally sets westward between lat. 80® and 
35® south, till it reaches the eastern part of the Cape Bank, 
off Algoa Bay. On the coast of Natal it sets along-shore 
to south-westward, till joined by the oceanic stream on the 
edge of the bank in 27^® or 28® east long., between Algoa 
Bay and Infanta River. Afler the junction it increases in 
strength abreast of Algoa Bay, and takes thto direction of 
the outline of the bank, which is west-by-sonth nearly, to 
long, about 28^® west. In this space it often diverges a 
little from the outline of the bank, setting west-by-south 
one-half south, or west-south-west, but seldom if ever west- 
north-west or west-by-north, as represented by the charts. 
In long. 23^® east, the edge of the bank begins to take a 
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•ooth-wetteiW dttection; soon after, aboat fouUi-foatli- 
west ooe-half west nearly to its southern extremity. Hera 
also the current follows its concare outline, taking a soutb- 
westerly course in Ions;. 24° east ; and from 23° east it gen- 
erally sets about soutn-west-by-south to the southern ex- 
tremity of the bank in long. 21|° or 22° east. The Telocity 
of the current is greatest nom long. 25° to 22° east, along 
that part of the bank which takes the most southerly direc- 
tion. At tbe southern extremity of the bank it seldom luns 
strong beyond lat. 36^^ south, or to tbe westward of long. 
21° east.'* An easterly or contra current is sometimes fdt 
to the southward of soundings on tbe Cape Bank. By the 
help of tbe westerly current, ships get round the Cape in 
the winter months against the north-westerly gales wbich 
then pverail, general^ blowing with great fury for two or 
three days together ; tbe wind then veers to the southward 
and westward, — then to south-east, where it luBs. After 
this a favourable spurt from the eastward is experienced, of 
which advantage sbould be take^^ to place the ship- in a 
situation on the bank most favourable for the westeriy 
current. 

A few remarks on the n^arine barometer may be iiaeftil 
here ; for there is no part of the world where this valuable 
instrument acts so truly as off the Cape. It gives certain 
indication of the nortli^westerly gales by a rapid fall of the 
mercury, and it often does this when the weather is per* 
fectly serene ; itswamingought never to be disregarded. In 
the southern hemisphere the mercury rises with southerly, 
and falls with northerly winds. During light winds from 
the south-eastward, after a gale off the C^>e, it ocmimonlj 
stands high, and a considerable fall takes place when the 
wind veers to the north-east, although no gale should fol* 
low. This merely results from the change of temperature, 
— the northerly winds being warmer than those proceeding 
from the frozen regions round tbe south pole. If the mer- 
cury continues to fall after the breeze is settled from the 
northward, then more wind may certainly be expected. 
During the heafiest gale the writer of this article ever ex« 
perienced off the Cape, the mercurv stood as low as 28.98. 

Before proceeding to notice tbe different routes to India, 
it will be needful to give a general description of the trade* 
winds and monsoons in the Indian seas. 
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Trade-windR blow frcnn the same quarter during the 
whole year. They are probably called trade'Yf'mda from 
the circumstance of their strength and duration being pro- 
pitious to commerce. Without entering into a scientific 
disquisition on the subject, it is highly interesting to ob- 
serve the beautiful adaptation of winds to the purpof^es of 
intercourse between distant countries. In some short 
voyages, a different disposition of winds might facilitate the 
passage ; but with a chart of the world before the eye, it 
will \m at once conceded that to imagine monsoons where 
trade-winds now exist, or take away land and sea-breezes, 
placing uncertain variable winds instead, — or, in short, to 
alter the laws which now govern winds all over the world, 
would certainly impede intercourse by sea. It must be ob- 
served that trade-winds are liable to be obstructed by the 
vicinity of land, and only blow constantly in the open sea. 
The presence of the sun in either hemisphere obstructs the 
regularity and strength of the trade-wind in that hemi- 
sphere, and vice versa. 

The trade-winds generally extend as far as 28^ on each 
side the equator. Between the trades there is a space of 
liffht variable winds, mostly from the west, forming a kind 
of monsoon near the equator in several parts of the globe. 
In the Indian Ocean the south-east trade prevails from 10^ 
south to 28° south ; from lat. 10° south to the coast of India 
the winds are periodical. 

In February, March, April, and May, the southern limit 
of the south-east trade in the Indian Ocean is frequently 
extended to 30° south, and blows at this season from east 
to east-north-east. Near Madagascar, the islands of Mau- 
ritius and Bourbon, the trade-wmd is often obstructed by 
sudden changes and hurricanes. In one of these violent 
storms the honourable company's China ship Dunira of 
1300 tons was totally dismasted, and forced to seek shelter 
at the Isle of France. She was running down the trade 
with every stitch of canvass set in the morning, and before 
midnight she lay a mere hoik on the water without a stick 
standing.* Another and later instance may be mentioned 

* The maimnut in its Ml brake tlirongli the poop-decic, and tbetressel- 
trecs, wbicli maybe about two feet aptrt, strack down tbe coc of Sir 
William Frazer (late of the oompaoy't civil service in China), who was 
bring In it at the time,— paming one on each tide of his breast, witbool 
estaif him ths slightest tnijory. 
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M a eantion to naTigaton. The honoorabb coiB|ianyV 
ship Bridgewater was diimasted in a typhoon off Macao^ 
ana refitted at Whampoa, chiefly from her own reaoiurcos. 
On her homeward voyage with many pateenfere on board*, 
in long. 90° east, lat. 18° south, running down the trado^ 
the b^ometer indicated bad weather. The ihip wai welt 
manned and commanded by a moat skilfiil and intelligent 
officer, Captain Manderton. Preparation was promptly 
made, and every precaution was taken which human foro- 
aight could suggest to encounter the approaching gale. It 
came, and lasted for fifly-six hours with unremitted vio- 
lence. The ship lost every thing but her foremast and bow* 
sprit, — her guns and part of her cargo were thrown over- 
board, — the anchors were cut away, and she bore up ibr* 
Calcutta, was condemned, and broken up. Had the warn- 
ing of the barometer, which fell to 38.70, been- negle^ed, 
a:^ the ship less skilfully handled, her total loss would most 
probably have ensued. The hurricaae commenced at east,. 
veered to north, and broke up at west. 

From the equator to the lOth or 12th degree of south lati- 
tude, east and east-south-east winds blow six months of 
the year, from April to November, with dry weather,-— and* 
this is called the easterly line monsoon. From October to* 
April, west, north-west, and north-north-west winds prevail 
within these limits, with cloudy weather and rain» — whiefar 
is the westerly line monsoon. The westerly winds aro* 
strongest in December and January ; but are never so con- 
stant as the easterly winds in the opposite monsoon, which' 
is frequently extended to the equator in Jane, July, and Au* 
gust, from long. 45° east to 90° east. During the south- 
east or easterly monsoon to the southward of the equator,, 
on the north side of it, the south-west monsoon prevails,, 
which is the rainy season on the coasts of India. It com* 
mences in April at the north part of the Arabian Sea and 
Bay of Benffal, bat seldom till May near the line, which i* 
its southern limit ; thence it blows home to all the coasts of 
India and Arabia, continuing till October. This is a change- 
able month, and liable to gales on the Malabar coast imd 
Bay of Bengal. In October, or early in November, when 
the north-west or westerly monsoon begins south of the 
•quator, the north-east monsoon commene^ in the Arabhoi 
8ea and Bay of Bengal, and lasts tiO Ajuril, with &ir 
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VWth#r. The line ii the boandaiy between the nefth-eteC 
moneoon and north-west wind to the sottthward, but a 
jqpace of light variable winds intervenes. Between Ceylon 
and Aehen Head, from the line to 8^ or 10^ north lat., west- 
eily wiB<k iure often experienced in October and November, 
Wnich blow strong at times. On and near the line these 
winde are mostly from north-west and nortb-north'-west. In 
a line across fiom Achen Head to C^lon, they are from 
wett'diorthrlvestto west*south-west ; and farther north, from 
aouth*west to eonth-eouth-weet. 

After ptfssing tin Gape, the most direct rente for the 
western coasHa of India is through the Mosambique Chan- 
nel» which is seventy^one leagues wide at its narrowest 
part, in about lat. 15^ south. The south-west monsoon 
mows through the Mozambique Channel at the same time 
that it prevails on all the coasts of IndKa. In this channel 
the touth-weat motosoon is tke fine^weather season, and the 
sea is commonly smopth. It has several dangerous points ; 
but by a dilip^t use of ^the sextant and chronometer, there 
is little riak m attempting this passage during the fair sea- 
son, from April to September. On the coast of Africa the 
current sets strong to the southward and westward nearly 
all the year round ; and the earlv Portuguese navigators 
named Cape Corrientes from the difficulty they experienced 
in ffettinff round it to the northward. 

In mid-channel ^he currents tkt variable and uncertain, 
and require great caution. On the Madagascar shore the 
set is mostly to the northward in the south-west monsoon. 
Between Cape Corrientes and Madagascar a south-easterly 
current is sometimes experienced, by which ships have been 
set atex towards St. Augustin or Cape St. Mary. When 
running to the northwaA in mid-channel, among the Co- 
moro Islands, and between Cape Amber and the coast of 
Querimba, the currents set westward all the year round. 
Ships bound for the Metambique, after pasmne the Cape, 
shoold keep m the parallel of 34^ or 86^ south, till they 
reach 87° east long., mad tbra shape a course for mid-chan* 
nel, where the winM are more steady, and only three dan- 
gen in tiie wa^ >-the first is the £uropa Reeks, — the high- 
est about the size of a lonff-boat, and the sea at times breaks 
over them all Ci^taiB fivddail ghee tke foUowiagAithe 
Vol. III.— 6 g 
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kal ate : — ^Northern extrem* of Ae iboal in lat. 






\l^ 38' loath, and the wMtemmort in long. 40<> S' eait hjr 
lonan, and 39^ 68' aaat by chronometer. Captain Hon- 
bnrgh thinke the ahoal liei a little to the wett of this posi- 
tion. Secondly, the Battas de India it an island fire or six 
miles in length and two or three in breadth, highest at the 
northern part, where there are a few trees. The rest of it is 
covered with brushwood, and has a white sandy beach. It 
is in long. 40° 3T east» and the sooth end in laL 33^ S6' 
south. It ma? be seen six leagues from the mast-head. It 
is thought to haTs no soundings within two or three mites. 
Juan de Nova, or St. Christopher, is an island situated in 
llO. 17° 3' south, long. 43° 9' east, about a mile in circum- 
ference, of a round form, with a reef projecting two miles 
to the southward, and more than a mile noiUi-west and 
north-east from the island. It is foity feet high, and ma- 
rounded by breakers. The Europa Rocks and Bassas de 
India may be passed on either side. Juan de Nora should 
be pyvcd to the westward, and thence a direct course for 
Mohilla or Comoro is the best. In April, or early in May, 
the winds aro mora ste^y to the west of Comoro,— rather 
to the westward of the mid-channel track. Cape St. Mary, 
the southern extreme of Madagascar, lies in lat. 25° 40' 
south, and long. 46° 16* east. The Star Bank, which is 
an extensive and dangerous shoal, is sixty miles west-north- 
west from Cape St. Mary, and at least five leagues from the 
shore. It is steep-to on the weft side : there is an unfre- 
quented channel between it and the shore. It eitende from 
lat. 36° 7' south to 26° 35' south, and is in long. about44o 
16' east. The Comoro Islands are high, bold, aad may b« 
seen sixteen or twenty leagues in dear weather. They are 
inhabited by Mohammedans, a mixed race of Arabs iatat- 
porated with Africans. Of late yean they have been very 
nospltable, and many ships touch at Johanna for refresh- 
ments, the supplies of bullocks, poultry, and fruit being^ 
abundant. The natives have adopted the names of our 
court calendar, and King George of Johanna is no in- 
considerable personage. His royal highness the Duln of 
York is a washerman, and many of the princesses fill ev«a 

*Oq^l8iBOwMH-Oi9s St.Msiy,lonf.48P r B.,lat.M»tr 8. 
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more ignoble offices. Comoro is the largest island : the 
body of it is in lat. 11^32' south, long, about 43^ 25' east 
It is high water at 4h. 45m., and the tide rises twelve feet on 
the springs. The anchorage is on its north-west part, but 
is deep, dangerous, and unfrequented. The land is gen- 
erally steep-to, having no soundings at a small distance 
from the shore, except to the north-west. Mohilla, the 
smallest of these islands, lies in lat. 12° 20^ south, long. 
43° 50' east; it is ten leagues west-south-west of Johanna, 
and twelve leagues south-east-and-by-south from Comoro. 
In the ship Sibbald a rocky islet was seen, which appeared 
to lie seven or eight miles nearly east from the body of Mo- 
hilla, and may be dangerous to ships passing in the night. 
Mayotta isi the easternmost of this group, being alKHit 
twelve leagues east-south-east half south of Johanna. On 
its south end stands a high conical mountain called Valen- 
tine's Peak, by mean of many observations in lat. 12° 54' 
south, long. 45° 14' east. The island is surrounded by 
reefs, and ought not to be approached nearer than five miles. 
In 1798 the variation at Mayotta was 17° 36' west ; and 
at these islands the variation has not materially changed for 
fifty years. A reef vrith breakers is thought to lie about 
four leagues off shore to the eastward of Mayotta. 

Johanna is higher than Mohilla or Mayotta, but not so 
high as Comoro ; it has a peak, sometimes mistaken for 
Valentine^s Peak, which has the appearance of an oblong 
mountain, and is in lat. 12° 15' south, long. 44° 34' east. 
The anchorage is in lat. 12° 7' south, long. 44° 30' east, 
three or four miles to the west of the town, abreast a range 
of cocoanut-trees, and having a large black rock to the 
eastward, between the trees and the town. Off the rock 
soundings may be obtained in passing. The south-west 
and north-west points of the bay are bounded by reefs pro- 
jecting two miles firom the shore. To anchor at Johanna, 
steer direct for its north-west point, where is situated a 
small island called Saddle Island, to which a berth of a 
mile and a half must be given in passing, as the reef which 
connects it with Johanna projects a considerable distance 
round it. When past Saddle Island haul in for the anchor- 
age, and borrow to the shore with hand and deep-sea lead 
going. Caotain Owen's latitudes and longitudes differ so 
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Mal*ri>llj from thoce of Rortborgh nnd othan, that tn tx- 
tnct flam hii Mbta i* ben lubjoined.* 

Froui Johinna ■ north-notth-eut eoune will take a dnp 
dear of lln Ald^n Iilindi ; after puaing Khich a mrae 
dinct coune may bo ihaped for Boinliaj. Sappociog a 
ahip to ban paaied throogb the MoiuDbique between April 
atMf Septomli«r, the wind* will senanllr blow fiom aoiilh- 
■outh-eaitward to the line ; u the latitude it iitenaaed to 
the narthwBTj, the windi will tmt to aouth-waatwatd. 
Bound (or Bombay, tteer for the paralJel of Kanarr, and 
then due eaM on that parallel till you make the ialand ; the 
•oundingi regalarly decreaw towaidi the iilaodi, which U 
amill, but euilj known when the latitude ■■ corredlj •■• 
eartainad. Ai aoon la Kanary ia diacenied, haul up to tlw 
northward far Ibe ligfalbouae on CoUba, whiek la oft^ 
aeen through the hare before the land ie dittinguiahable. 

Except in dear weather, Ttty little uae can be made of 
the eroaa-bearingi of land around Bombaj harboor. Ka- 
narr, the liffathoiUB, and the Faiiwa; baoj an the beat 
laacliag marEa for the harbour'i mouth, wbidi ia famed bf 
Tull-reefon the alwboard, andthe Pronga ontbe laitean) 
baod going in. Aa loon aa a afaip ia aeao tmm the lirht- 
houH a pilot ia aent out ; but it PHiat be obaarvad that 
neitfasr a boat nor brig can work out igainal a flood-tide and 
atning monaoon. Bombay harbour ia very aaoura in til 
WBBtban, being nearij l^-looked. The wUnda of Sd^ 
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Bette, Caranja, and Elephanta lie between the shore and 
the island of Bombay ; and the view all around the har- 
bNour is extremely beautiful. The different islands are 
thickly wooded, and during the rains exhibit a richness of 
▼erdnre and foliage which is truly striking. On the main, 
the land rises in Mgh bold peaks ; and far to the northward 
is seen a most remarkable isolated conical mountain, called 
the Queen of Mahratta's Knitting-needle. The celebrated 
caves of Elephanta are distant jonly a few miles from the 
anchorage. 

It is usual when running in to make Kanary, in the south- 
west monsoon, to allow for a northerly current ; but great 
care ought to be taken in making this allowance. The 
honourable company's ship Marquis of Ely, running in to 
make Kanary in the night, allowed for a set of two miles 
and a half per hour, and the ship was probably kept to the 
southward of her course. At daylight land was suddenly 
discovered close aboard, and before the ship's head could be 
got round, she was within broken water in six fathoms ; let 

fo all her anchors, and rode for thirty-six hours off Severn- 
roog in imminent danger, the sea frequently breaking over 
the forecastle. From this perilous situation escape seemed 
hopeless, till about noon on the second day, when the wind 
veered a point or two to the southward, and the tide was 
observed to set off the shore. It was immediately determined 
to make sail and cut. It was blowing hard, with frequent 
squalls and heavy rain. One anchor was hove up with great 
difficulty,^the ship lay with her head to the north-west, — 
the whole crew, together with 300 soldiers, manned the 
top-sail sheets, fore and main tacks, with the yards braced 
sharp up on the larboard tack. Every thing being ready 
for this bold attempt, the order was given, — ^Let fall, sheet 
home, cut the cable ! In an instant the ship felt the power 
of the canvass, and started out to seaward through the 
surf like a hound slipt from the l9ash.^The honourable 
company's ship Kellie Castle, from not making sufficient 
aMowanoe for the northerly set, ffot to the northward of 
Malabar Point, and, working to the southward, struck on 
the outer edge of the south-west Prong, and received much 
damage. 

The south-west monsoon generally sets in at Bombay 
•bout the latter end of May or beginning of June ; biit 

Gg2 
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eoBUMiieM tJkcmi Mmii or twenty Jayt aocnMr bmt C«p« 
ComMin and on the ■oathern eoatt of Malah«r. Daring 
tk« monthf of June and July the monsoon blows stronart 
with frequent hard squalls and constant rain ; notwithstani^ 
ing which the company's ships every year make their passafe 
down the coast inside of the Laocadjves in the teeth of the 
monsoon without difficulty. The whole coast from Bombay 
to Cape Comorin is well known and safe to appffoacfa in 
the north-east monsoon. 

The Ijaecadives group of islands has not yet been veij 
accurately surveyed* and therefore great caution is necessary 
if a ship should accidentally be forced among them. The 
Nine Degrees Channel, to the southward between them and 
the island of Minicoy, is perfectly safe, but should not he 
passed without paying great attention to the current, which 
moat commonly sets to the southward in both moneoone 
amon^ the Laceadives. To the southwasd of Minicoy is 
the Eight Degrees Channel, quite safe ; it is bounded on tlie 
south by the northernmost of the Maldives, another exten- 
sive chain of low islands, whose geographical position is 
not very accurately determined. Captain Horsburgh has 
taken great pains to collate information respecting them 
from tl^ journals of the East India Company's ships. After 
giving many extraots, be says, ** Although the geographical 
positions of the channels which divide »e Northern AtoUs 
of the Maldive chain oufffat not to he relied on as perfectly 
ascertained, from a deficiency of correct observations, yet 
the limits ff iven for the One^and-arhalf Degrees Channel, the 
Eqintoriai Channel, and the South Channel may be cob* 
sidered a near approximation to the truth. Nevertheless^ 
large ships ought always to approach these islands with 
gfeat caution, on account of strong currents, often uncertain 
&i their direction, although generally <M$tting east and west 
between the Atolls and in the channels." The shoals which 
bound the north end of the Laceadives are very dangerous. 
In 18t7 the Byramgore was lost on a coral reef betweea 
the northernmost Laccadive and Cherbaniani Ree£ This 
shoal was unknown till she struck on it ; and the Compstitor 
in the same year also struck on a shoal ^mong the island^ 
whose geographical site is not yet determined. 

The north-east monsoon, which is the finer weather sea- 
«fltt, ooamencef al Booihaj in the mid^ of Itaemher ; aidi 
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«diiflng this lemson most of tlie wealthy inbabHants raise 
Irangalows, or tento, on the esplanade close to the sea in 
Back Bay. These temporary habitations, rendered neces- 
iary by the heat, which is almost insupportable within the 
walls of the fort, haye a truly oriental and picturesque efi*ect. 
As soon at the south-west monsoon commences, which is, 
par exceUence^ called the monsoon, the whole of this gay 
town disappears as if by mafic It has been remarked, 
that finer weather is now experienced khan early navigators 
met with on the western side of India ; but it may readily 
be coneeived, that the great impi^ovements, both in construc- 
tion and skilful eqiupment of ships, together with the more 
■eientifie attunments of mod^n navigators, will sufficiently 
account for this, without supposing any material alteration 
in the weather. 

The next route ftom the Cape of Good Hope to the Mala- 
bar coast is that to the eastwfird of the Saya de Mala, and, 
the Oargados Bank. On this extensive reef the honourable 
company's ship Cabaiva, of 1200 tons, was wrecked in 1818. 
The narrative of this riiipwreck presents a melancholy pic- 
ture of human suffering and human depravity. The ship 
struck on the outer edge of th^ reef at half-past four in the 
morning. In less than half an hour she became a total 
wreck. The masts were cut away, and fell towards the 
rocks. The sea went over and through the ship's very side 
with irresistible force. The distance from the ship to the 
nearest dry rocks was about sixty yards ; the space which 
intervened was a perfect whirlpool of contending waves. 
Most of the crew appear to have reached the shore (if mere 
Tocks above water can foe so termed) unconscious of the 
means by which they had been saved. Mr. Ayres, the 
purser, thus forcibly describes his own escape — (He, with 
about twenty-five others, had got into the large cutter, an^ 
by dint of great exertion cleared her from between the wreck 
of the masts. The first wave they encountered dashed 
them all out of the boat, with the exception of the fourth 
officer, who clung to the thwarts and landed safely) :-— " I 
was precipitated to the bottom, and as far as regards myself 
I never expected to rise from it again. In tne supposed 
interval of drowning I felt all the horrors that can belong to 
tiiat <lflf)lorabIe situation; and, conscious, of the fate which 
■uraitud m^ I ftUi lotained sufficient mlodi as I resigned 
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my fife to the will of tiMt Almighty, to ioToke hie meref tnd 
protection towards those objects who were dearest to my 
neait, and whom I had now left for ever. In a short time, 
however, I felt myself very heavily straek and impelled by 
the following snif ; sometimes raised for an instant to th« 
■arfoce, and then precipitated again to the bottom. These 
tremendous sarfs followed in qaick soccession, and to their 
impulse, under God, we may all attribute the saving our 
lives. Nothing could resist their power ; they swept u« 
away in their long train towards the shore, divesting us of 
every possible means of self-caution, or of contributing ia 
the least towards our own salvation ; leaving us in the wuh 
with barely sufficient power to crawl out and reach UrrtL 
JSrmOt and like wretches more than half-drowned and with 
bewildered senses, wondering by what means or accident 
we had been saved.** By ahtmt nine o'clock the whole of 
the crew (excepting the captain and fourteen men, who were 
drowned) had reached the rocks. Their prospects were to 
all ^pearance most appalling and hopeless. No land — no- 
thing but coral-banks and rocks to be seen in any direction, 
and the very spot on which they stood rapidly dnappearin^ 
under the rising tide. Will it be believed that in this ex- 
traordinary situation, when just rescued from death, without 
even waitms to know who was saved or who was drowned, 
the whole of the seamen, regardless of their officers' orders 
or entreaties, and before the boat was rescued by means of 
which alone their future escape was practicable, commenced 
the most childish and wanton pilferinff among the goods 
with which the rocks were strewed ! Every package was 
broken open, not in search of food, but out of mere curiosity ; 
and numbers possessed themselves of articles wholly useless 
to men of their class of life anywhere, but more strikins^ly so 
to forlorn shipwrecked mariners on a lone dreary sand-bank, 
with scarcel;^ dry ground to stand upon except at low water. 
As wine, spirits, and beer came ashore with the rest of the 
car^, drunkenness prevailed to a great extent ; all subordi- 
nation was at an end ; all obedience ceased. A great many 
casks of beer having been thrown upon h bank at some dis- 
tance from the one on which the officers lived, most of the 
crew went over and established themselves there, calling it 
Beer Uland ! Several pigs escaped alive, and lived pnn- 
cSpaD^ upon Windior ioap. Eight sheep also httdsd tlivis^ 
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«nd two .bales of hay came on shore very opportanely fiar 
their sustenance. The ship was wrecked on a Tuesday, 
and during the week, by dint of great exertion, the officers 
and the Uw that remained faithful to them secured and 
repaired the large cutter, intending to despatch her to th 
Mauritius for succour. Strange to say, the Beer Ulandert 
objected to her going, and the manner in which they wer^ 
persuaded to acquiesce is the only redeeming trait of char* 
iMter these degenerate wretches exhibited during their stay 
of three weeks at Cargados. Mr. Ayres, who ^qppears to 
hAve shown great presence of mind and decision, wrote iiji 
pencil a short address or sermon ; and on Sunday, the men, 
uy common consent, having mustered round the tent of the 
officers (composed' of spars, and covered with the company's 
splendid woollen cloths), he stood up in the cutter for a 
pulpit, and read his sermon. This little composition, prob- 
ably the only one ever written or detivered under, similar 
dfcumstances, does great credit to the feelings and judgment 
of Mr. Ayres. It had Uie desired effect, and immediately 
lifter the sermon, it was agreed to by all hands that the 
cutter should be despatched forthwith. Mr. Ayres and the 
■ixth officer were appointed to make the voyage to the 
Maurkliis, wluch they accomplished in three, days, under 
eifonmstances of great difficulty and privation. The Mi^gir 
eienne frigate went to Cargados, and took on board the re- 
mains of the Gabalva's crew, many of whom left Beer Island 
•ceordtng to their own confession, with reluctajjce, as t^y 
had plenty of beer still unconsumed, aivl regretted leaving 
«o much '' good stuff" behind. 

Some ships pass up between Madagascar and the Mau^ 
ritius, others to the eastward of the Mauritius, sigl^ing Gar 
lega or Agelaga, the g^graphical position of which is noit 
very accurately known. 

Lat. l^tnog. 

Ciipt. Briggs, H. M. 8. ClorindB, made 

if in 10O25'S. 66038i'E. 

Sbip Sir Stephen Lushington S6 39 

Oapt. Moresby, H.M.S. Mcnal ..10 21 N.W. end 56 32 to500 3»'fi. 

Oapt. Hkie, H.C. 8., by cbrononiieters 56 50 

Oapt. Hutcbinaon, sbip Hero, of Malown, made it two or three leagues 
farther east than (he position given by Capt. Rine. 

The adoption of either of these routes will greatly depend 
upon the naiads a ship meets with on the verge of the souths 
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6«ft trade, and it ii an object of importance, not only mm 
regard! the pasaage to Bombay, but to all parts of India, to 
olMerve, that little easting can be made after the soutb-easi 
trade is entered ; so that, contending with uncertain winds } 
between the Cape and the limits of the south-east trade, a 

Sirt of southerly wind should not tempt the navigator to 
e northward of lat. 30^ south till he is nearly on the me- 
ridian of the port of India to which he is bound ; and this is 
more particularly necessary when the north-east monsocm 
is prevailing to the northward of the hne. The different 
routes, such as the Outer, Middle, and Boscawen Passages, 
were formerly chosen from drcumstances unconnected with 
the prevailinc winds, such as the geographical site of the 
islands or shoals being in some better known than in 
others ; it being thought unsafe to approach certain islands, 
and supposed shoals, which frightened navigators away 
from others. The late surveys of Captain Owen, R. N., 
Captains Ross and Maughan (honourable company's ser> 
▼ice), together with the indefatigable researches of Captain 
Horsburffh, have at length clear^ away most of this uncer- 
tainty. Henceforward, then, the choice of the route must 
be determined according to the season of the year, by the 
winds then prevailing. Thus, any of the before-mentioned 
routes may be adopted by ships which/ cross the line teoia 
March to October ; because the south-west monsoon blows 
home to all the coasts of India from about the line in theae 
months, and therefore a direct course may be pursued to 
any of the ports or coasts of India. In the opposite months, 
it will be sufficiently obvious that a different course must 
be pursued. From the Cape to the limits of the trade un- 
certain winds prevail, of which every advantage must be 
taken; and here it may very properly be observed, that 
experienced sea officers differ very much on the subject of 
carrying sail. Some crack on through every squall while 
their sticks will stand ; the risk of springing a lower mast 
or lower yard is thus very much increased ; and it is need- 
less to say how an accident of this kind in a merchant ship, 
with few resources for repair on board, weuld retard the 
progress. The following practice is recommended as pre- 
ferable : — Never reef, when it can be avoided, off the wind ; 
•—reduce sail in time to a squall, but out with eveiy ra^ 
again the moment the height of the squall is past. It ia 
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quite certain that ships in the present day make quicker 
passages to and from India than formerly. Among other 
reasons may be adduced the reliance which is now placed 
upon the marine barometer : it enables an attentive observer 
of its motions to carry as much sail at night as in the day. 
Before this admirable instrument came into common use* 
it was customary to reef every night. Captain Meriton, an 
racellent o&cer, while in command of the honourable com- 
pany's ship Exeter, used to take two reefs in every night at 
sunset.* 

At all seasons of the year the three following points 
ought to be carefully considered by navigators who are 
anxious to make a quick passage from the Cape to any part, 
of India : — 

First, What are the limits of the south-east trade, and 
what is the usual direction from which it blows at the pe- 
riod when the ship is likely to enter it 1 

Secondly, What is the probable limit and direction of the 
line monsoon at the time 1 

Thirdly, Is the north-east or south-west monsoon pre- 
vailing to the northward of the usual limit of the line mon- 
soon ? 

These are essential particulars in the navigatic^ of the 
Indian seas, and a due attention to them is earnestly re- 
commended. 

Ships bound for Ceylon while the south-west mcmsoon is 
prevailing to the northward of the line, having proceeded 
by Boscawen's or the Middle Passage, may pass through 
the South, Equatorial, or One-and-a-half Degrees Channel. 
Along the south side of Ceylon westerly winds prevail 
nearly eight months in the year, and westerly currents are 
also frequent, particularly in October and November, and 
they run with considerable velocity. It may not be out of 
place to observe that a westerly wind and a westerly cur 
rent, according to nautical phraseology, run in opposite di- 

V 

* This reminds one of the tardy proceedings of Dirk Hadsoil, one of 
the early disooferere of North America, who need to heave-to evtty 
night ; by which sage proceeding he gained a whole night's sleep,— 
never ran over anybody in the night,— and always knew where ba 
was in the morning. It is farther related of this ancient mariner, that 
be nearly created a mutiny in the Ooede Frau of Amsterdam, h; inlar. 
dieting his Jolly tars flrom going aloft with more than six pairof teeadMa 
on, or flrom reeling topsails with pipea in t^e^aaouths. 
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rections. Seamen name the wind bj the |MHnf of the toOt' 
pass from which it blows, and the current is always desig>- 
natea by that point of the compass towardB which it is pio> 
ceeding. This westerly current near Cejion may cMiy m 
ship nearer the Maldives than is expedient. If boitnd for 
Colombo, having passed through either of the above-^nen- 
tioned channels, a direct course may be steered ; and in 
elear weather Adam's Peak, a Tery high^peaked moontaiii 
about thirty miles to the eastward of CokMnbe^ will h$ 
first seen, and is sometimes visible at thirty leagues* dis* 
tance. A ship may anchor off the town In six er seven 
fathoms, with the flag-^staff on the fort bearin# south-by* 
^ast. Colombo is in latw <^ 57' north, long. 8<P east, and 
is the seat of government. The cinnamon plantations ats 
)h the neighbourhood, and it is a remarkable fiiet that the 
lodotir of chmamon is smelt at a great distance offshore in 
passing Ceylon ; so that 

" The spicy gales of Araby the Blest^ 

•are not necessarily mere poetical f^stions. 

Point de Gaile is another settlement towards which a 
direct course may be steered. The flag-staff is situated in 
lat 6° 1' noithi long. SO"* 20' east. Large ships anohor in 
the roads, in sixteen or eighteen fathoms, with the flag>> 
staff bearing about north-north-east, two miles off the town. 
The mner liarbour requires a pilot, the outer roadstead is 
not safe in the south-west ponsoon. There is a high 
i^nical mountain, which is very conspicuous firom the offii^. 
.(The land to the westward is generally low, with cocoanut 
.tcees fronting Uie sea, but the land rises in hi^ moun- 
tainous ridffea to the nojrth-east of Point de Galle. There 
are many dangers on the coast of ^Ceylon, between Point 
de Galle and Trincomalee. The Euphrates, honourable 
company's ship, was lost by making too free with the shore 
near I)ondre Head, which is a low bluff point, being the 
southerhmost land of Ceylon. If bound for Trincomalee, 
or the southern part of the Coromandel coast, it is advisable 
to ^H in with the land hereabouts in the south-west mon* 
soon ; and great caution is required in proceeding to the 
northward to avoid the Great and Tattle Basses, ft seems 
advisable at all times to pass outside of them ; they consist 
. ^ two dangerous ledges of rocks, the highest beuig just 



HARBOUR OF TRINCOMALEE. . 861 

aboye the water. After passing Dondre Head, by keeping 
nlong the edge of the Bank of Soundings, and never shoal- 
ing the water under thirty-four fathoms, a ship will pass 
about two miles outside of the rocks. In clear weather, 
and daylight, they may be approached to th6 depth of 
twenty-four fathoms, which is about half a mile from the 
Great Basses. About Dondre Head and the Basses the 
currents are very uncertain, — ^sometimes running with great 
velocity to the north-eastward; by not observing which 
many ships have overshot their reckoning in the night, and 
come up with the Basses very unexpectedly. His majesty's 
frigate Diedalus, Captain Sir Murray Maxwell, was lost on 
the Little Basses, and the fleet under her convoy nearly 
shared the same fate. The Elephant Hill is a high isolated 
rock on the low land near the sea, and is on-with the Great 
Basses, bearing north 5° west. Chimney Hill is pretty 
high, near the sea, with a remarkable rock rising from its 
side, resembling a chimney. It is on-with the Little Basses, 
bearing north 59^ west. Proceeding to the northward, 
along the east coast of Ceylon, if bound to Trincomalee, 
a ship should keep well in with the coast after passing the 
Basses, and make the land (in the south-west monsoon) to 
the southward of Flag-staff Point, which is in lat. 8^ 33^' 
north, long. 81*^ 22' east. It is high, bold, is covered with 
trees, and has several fortifications on it. This point is 
easily known from its bluff appearance, and from the land 
to the northward and southward being very low ; it is steep- 
to, and safe to approach. Trincomalee has little trade, and 
is not much frequented, except by the men-of-war on the 
Indian' station. The harbour is capacious and safe ; al« 
though there are many shoals and rocks in it, yet they are 
all well known, and there is plenty of room, with good 
holding-ground. The navigation of the harbour is some- 
what intricate ; but with Horsburgh's sailing directions and 
a chart there is nothing to prevent a stranger either run- 
ning in with a fair wind, or working into the bay. In 
former days, when dull-sailing ships were navigated by 
dead reckoning, it was usual to keep in soundings, if bound 
to Madras, after passing Ceylon, in order to avoid the chance 
of falling in with the land to the northward of Madras, in 
the south-west monsoon. In the present day this loss of 
time seems unnecessary ; for it is hardly to be fuppoffrf 
Vol. IIL— H h 
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that the commander or officers even of the private ships to 
India are unacquainted with the use of the sextant and 
chronometerrby means of which, in clear weather, the ship's 
true position can always be ascertained. When there are 
three chronometers on board agreeing^ great reliance may 
be placed' on tbem ; but lunar observations ought never to 
be neglected, for their use may suddenly be required when 
the practitioner is not prepared to place confidence in his 
skill, from want of habit. The following routine is recom- 
mended to all navigators on long voyages : — 

" Take two sets of observations for the time every fore- 
noon and afternoon ; take sights for and work the latitude 
by double altitudes every day ; take lunars whenever the 
moon is in distance with objects east and west of her ;. ob- 
serve the magnetic variation every twenty-four hours, let 
each officer who has charge of a watch be bound to ascer- 
tain the latitude by stellar observations at least once every 
twenty-four hours. Let the dead reckoning for practical 
purposes be always deduced from the ship's last true posi- 
tion, as ascertained by observation." 

Navigators are greatly indebted to Captafn Thomas 
Lynn, of the honourable company's service, for his ad- 
mirable work on navigation, called " Lynn's Tables. " He 
is the person appointed by the East India Company to ex- 
amine young officers in nautical astronomy, and he also 
conducts a naval academy with infinite credit to himself. 
Captain Lynn recommends stellar observations to be taken 
in the twilight of morning and evening, when the horizon 
18 generally clear and well defined.* 

It is material to observe that Madras is sixty miles west 
of Flag-staff Point, and the easternmost part of Cevlon is 
in about lat. 7° north. In the north-east monsoon the cur- 
rent sets at times strong to the southward, but is liable to 
be obstructed. In the south-west monsoon the current 
along the Coromandel coast runs to the northward ; and 
therefore ships bound for Madras or any other place on this 
coast should make the l&nd to the northward or southward 



* An admirable and very simple method of computing the latitude by 
double altitudes is that of Mr. Samuel Dunn, which is mentioned by 
Captain Lynn in his " Horary Tables" lately published. Captain L. 
baa given arguments exieUy suited to the solution of this problain tn 
bis "Asimath Tables." 
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of their port, as circumstances require. In both monsooni 
along the whole of the Coromandel coast thero is a heavy 
surf rolling in upon the shore, which prevents ell commu- 
nication, except in boats, called masoolah-boats, of a pecu- 
liar construction. They are of a clumsy hog-trottgh snape, 
without timbers, and the planks are sewed together ; they 
are rowed with ten or twelve paddle-shaped oars, and are very 
buoyant and yielding. When the surf strikes them on the 
side the planks bend inwards. The fishermen on this coast 
use a catamaran, which is simply three logs tied together, 
the middle one beinff longer than the others, and pointed 
a little upwards. This simple contrivance is generally 
about ten feet in length, and eighteen inches in breadth. 
With a man on it the upper edge is generally under water. 
Pondicherry, formerly a French settlement, is in lat. 11® 
66' north, long. 79° 54' east. It is easily distinguished 
from seaward, has an agreeable aspect, and may be known 
by a remarkable black patch on a long flat hill north-west 
of the town, with a grove or tuft of trees on it. A ship 
may anchor in six or seven fathoms off the town, in the 
fair season. Bound from England to Madras, a ship, having 
sighted any part of Ceylon, may shape a direct course for 
Madras Flag-staff, which is in lat. 13° 4' north, long. 80° 
21' 30" east. In the night the lighthouse may be seen 
live leagues from the deck, and is highly useful in guiding 
ships clear of Pulicate Shoal, the south point of which bears 
from the lighthouse north-by-east three-quarters east, thir- 
teen miles. If the light is kept to the westward of south- 
south-west one-quarter west, the shoal will be avoided. 
Madras Roads are open to all winds except from the west. 
The anchorage is foul from the many anchors left there. 
It is liable to be visited by sudden severe storms, and even 
in fine weather there is a heavy swell tumbling in from sea- 
ward. From the beginning of October to the 10th or 16th 
of December is considered the most dangerous season to 
remain in Madras Roads, or in any roadstead on this coast. 
It must, however, be observed, that ships remain in Madras 
Roads at all seasons, being ready to cut or slip, and run 
out to sea on the first intimation of a hurricane. During 
the had weather season ships shoujd lie in Madras Roads 
with good sails bent, and close-reef their topsails and courses 
before they are furled. With the flag-staff about north* 
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wait-bj-weit, in nine fathoms, two niilet from the riMxe, m 
a good berth for a large ship. The masoolah-boats are use<I 
at Madras ; and when the surf is too high for them lo go 
ofi^ a flag is hoisted at the beach-house called the fouU 
weather nag. While this continues flying all communica« 
tion with the shore is interrupted ; yet the catamaran^men 
will at these times venture off with a letter, which they 
contrire to keep dry by placing it in their scuU-cap, over 
which the folds of the turban are tightly twisted. 

The coasts of Golconda and Orissa (after passing the Pu- 
licate Shoal) may be safely approached in most parte with 
the lead. 

The approach to the Hoogley in both monsoons is ren- 
dered very diflScult, from the circumstance of long ^its of 
sand extending from the mouth of the river, out of sight of 
land. Between these sands or reefs are different channels, 
and the one now used is bounded on the east by Saugor 
Sand, and on the west by the Eastern Sea-reef. The en- 
trance to this channel, as before mentioned, is out of sight 
of land. Ships bound for Calcutta in the south-west mon- 
soon ought to make the land about Pondy or Oanjam, wher* 
it is of considerable height. The Juggernaut pagodas ar» 
a good mark to run for ; the coast abreast them is safe to 
approach, and they cannot easily be mistaken. In a clear 
day, at a moderate distance, they present a magniBcent ap- 
pearance. There are three large circular buildings with 
domes, and several smaller pagodas ; from the sea they look 
like one vast palace. Having passed the pagodas, a course 
about north-east-by-east, keeping in about fourteen or fifteen 
fathoms, must be shaped for False Point, abreast of which 
the soundings are brown sand and shells with black specks ; 
but to the northward of False Point, all over False Bay, 
the bottom is very soft green mud. With False Point 
bearing west-north-west, m fourteen or fifteen fathoms, the 
course is north-east ten leagues, to clear the reef off Point 
Palmyras ; but the lead is the best guide, and a ship ought 
not to come under fourteen fathoms crossing False Bay. 
Thu depth may be increased to fifteen fathoms rounding 
the reef off Point Palmyras ; for when the point bears to 
the southward of west a ship in fifteen fathoms will not be 
iar from the edge of its reef. On the island of Mypurra a 
lighthouse has lately been erected, which in clear weathef 
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is very usefbl in roanding the reef, and enables the pilots 
to keep their station, which is on a line due east from the 
Kghlhouse. It is very material not to mistake False for 
2>tic Point Palmyras. If a doubt is entertained on the 
subject, a ship off False Bay, in fifteen fathoms, by steering 
north, will shocd the water over a bottom of soft mud ; but 
from fifteen or sixteen fathoms off Point Palmyras, and 
clear of the north-east edge of the reef, in steering north 
she will deepen her water. In Balasore Roads, or off Point 
Pahnyxas, the pilot>brig ought to be found in the south-west 
monsoon, although ships beat about for severaf days before 
they find one. It is advisable to* anchor under Mypurra 
Island during the night, and stand over towards the Eastern 
Sea-reef in the day. Some navigators have ventured into 
Sangor Channel, without having seen the land. The fol- 
lowing instance may be adduced, as showing the practica- 
bility of doing so, and will also place in a striking point of 
view the accuracy of nautical science in the present day : — 

The honourable company's ship Thomas GrenviUe left 
England on the 12th of iune^ 1825, — passed the Cape 20th 
of August, — crossed the line in long. SO^ east, and stood 
right up the bay, without having seen any land since leaving 
England. Captain Manning, who is an excellent seaman 
and a skilful observer, found, by lunars and chronometers 
agreeing, that the ship's true position at noon on the 1st of 
October was in long. 88° 20' east, and lat. 20° 25^ north. 
He steered north for the mouth of Saugor Channel, and 
having run about thirty-five miles by log, fell in with a pilot- 
brig in ten fathoms water at six o'clock in the evening. 

Captain Ross, the company's marine surveyor, states, 
that the light-vessel stationed in the Eastern Channel is 
placed in long. 88° 13' east, and not in 88° 25', as stated 
by Captain Maxfield. And he also thinks the extreme points 
of the reefs two miles farther north than they are usually 
marked in the charts. Pilots are sometimes to be found on 
board this brig, and she is distinguished during the day by a 
white flag at her mast-head. 

The channel is about five miles wide. Saugor Sand is 
steep-to on both sides ; and the sea-reefs are also steep-to 
on their western edges ; but on their eastern sides the depths 
decrease gradually, though quickly ; so that turning to wind- 
ward in Saugor Channel the soundings must be taken firoqi 

Hh2 
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ihiB WMtcni fide of the channel, and a chip ought to tvol^ 
the rifk of a hard cast, standing towards Saugor Sand. 
The course of the channel is north-north-west and souths* 
•oath-east. In the channel the bottom is soft mud ; on all 
the reefs the bottom is hard sand with bright specks likfl 
steel filings. The leadsmen of the pilot-briffs can tell in a 
moment by the feel of the ground whether they are on the 
reefii or in the channel. The tides have a rise and fall of 
ten or eleven feet, and the water is highest over the ground 
on the Sea-reefs, and in Balasore Roads about nine hours 
full and change. The tail of the Eastern Sea-reef is in 
•bout lat 31^ north. The first or Reef-buoy is close to 
the eastern edge of the Sea-reef, in lat. 21^ 16' north, from 
whence the course is north-north-west half-west, to the buoys 
In Thomhill*s Channel. If it is determined to stand over to 
the mouth of the Saugor Channel, from Point Palmyras, in 
Match of a pilot, great attention must be paid to the tides, 
and the reefs ought to be approached about the first of the 
flood, as ships cannot work to the southward again till the 
ebb makes. If a ship could, in a clear da^, id>out noon, 
when the latitude has been obtained, and with the last of 
the flood, be near the tail of the Western Sea-reef, she might 
irenture to cross and look into Saugor Channel, and either 
anchor there or work to the southward with the ebb. 

At all times during the south-west monsoon great caution 
is requisite in approaching the HoOgley. Cloudy weather, 
with frequent hard squalls and rain, may be expected, par* 
ticolarly from May to September. In June and Julvi which 
are the worst months, ships standing towards the Western 
Sea-reef, across Balasore Roads, or towards any of the reefs, 
ought to have good canvass, bent, and have etery thing 
Yeady for turning to windward, in the event of suddenly 
getting a hard cast on any of the reefs, which spread out to 
seaward from the mouth of the river something in the form 
of a human hand, supposing Saugor Sand to be the thumb* 
From Point Palmyras, the fiood-tide sets over towards the 
Eastern Sea-reef with considerable velocity on the springs ; 
but close to and over the reef of Palmyras, the flood sets 
towards the mouth of Kanaka river. In July the freshets 
from the river cause a drain of current to the southwardk 
A ship under way off the mouth of the Hoogley ou^ never 
to neglect the lead for one moment. 

In the northfMst moDBOon, which generally commences 



•w^mp^'^^«ni I tiM^im^mm' 



fiOMSWARD TOrAOE. 807 

early m October along the head of the bay, the pilots croiM 
off the tail of Saugor Sand, in lat. 21^ north, aivd long* 
about 88^ 40' east. It is very essential at this season to 
keep well to windward of the reefs, for the tides set c(Mi« 
Btantly to the west and south-west. Coming up the bay 
in the north-east monsoon, a ship should get into about lat 
Sl° 7' nortli, well to the eastward of Saugor Sand, and steer 
west in eight and a half fathoms at low water, and ten at 
high water. In this parallel, the bottom is soft till the 
depth suddenly decreases over a hard bottom on Saugor 
Sand. The success of this proceeding will greatly depend 
on a strict attention to the tides ; for if a ship is set to the 
southward of 21^ 7', in running westward she will miss 
the Sauffor Sand, and get her first hard cast on the Eastern 
Sea-reel. It seems therefore advisable to cross the tail of 
Saugor Sand, and work up as far as the Reef-buoy in search 
of a pilot, taking care not to stand more than one-half or 
two-thirds of the channel over towards the Saugor Sand« 
When the north-east monsoon is prevailing in the Bay of 
Bengal, ships bound for Calcutta should enter the southern 
limit of the south-east trade, so as to enable them to cross 
the line in about long. 90^ east. From about 10^ south 
lat., variable winds, mostly from west and north-west, may be 
expected till the limit of the north-east monsoon is reached. 
From the equator, a course ought to be shaped with refer- 
ence to the winds encountered ; thus, if the wind hang to 
the eastward, endeavour to close with the Nicobars, and 
stand up the bay to the westward of these islands and the 
Andamans. The old practice of going to the eastward is 
now exploded, and a ship is more likely to make a passage 
by working up the east side of the bay in the open sea, than 
by closing with the Arracan shore or Andaman Islands. 

It will be needful to make a few remarks on the home** 
ward voyage, although most of the foregoing observations 
may be applied generally to outward or homeward bound 
ships. From Bengal or Madras, homeward bound ships 
should, at all seasons of the year, endeavour to cross the 
line in about 87° or 90° east long. ; and, having entered the 
south-east trade, it will be prudent, particularly in February, 
March, and April, to pass well to the eastward of Roderigue, 
to avoid the humcanes which sometimes occur in the viciMty 
of this island and the Mauritius. Thesa hurricanes are Um 
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WTBTely felt in proportion as the distance is increi^ed to 
the eastward of the islands. Ships from the Malabar coast 
^oukl endeavour to take a departure from about Dondre * 
Head, and cross the line in 85° east, which will enable them 
to give Roderiffue a wide berth. From April to November, 
storms seldom happen near Mauritius ; and in these months, 
thirty or forty leagues is a sufficient distance at which to 
pass ; at other times, the islands ought not to be approached 
nearer than eighty or ninety leagues. In one of these huT" 
ricanes it is supposed the gallant Trowbridge was lost with 
all his crew, in his majesty's ship Blenheim. In general, 
ships run rapidly through the south-east trade, towards 
the Cape of 6ood Hope. The south end of Madagascar 
should be passed at a distance of thirty or forty leagues, 
and a course shaped to &11 in with the coast of Africa about 
Point Natal. 

In a preceding part of this article, instructions are given 
for making a passage round the Cape by help of the current. 
In the winter months ships cannot be too well prepared for 
bad weather on approaching the Cape, and crazy ships 
should keep well in with the land, where they will have 
smooth water and less wind than is experienced far on the 
bank. It is not thought dangerous to hug the land, as the 
wind seldom blows strong from the south. If a ship is beat- 
ing round the Cape with a westerly wind, she should en- 
deavour to have a good offing when about the meridian of 
Cape LaguUas, particularly towards the conclusion of a 
north-west gale, by which she will be enabled to bear up for 
St. Helena much sooner than if she happened to be in with 
the land when the wind veered to the southward and west- 
ward, which it commonly does towards the end of a gale. 
Ships from Bombay bound to England in November or De- 
cember, may proceed by the Mozambique Channel; but 
southerly winds are often experienced there in February. 
The current setting to the soutn along the African shore will 
always help a ship through this channel, and she may pass 
in siffht of Cape Corrientes, where it is very strong. E xcept 
in November and December, ships from Bombay should go 
by the outer passage round Roderigue. 

From the Cape to St. Helena ships commonly experience 
fair winds and pleasant weather. A south-easter off Table 
Bay will fiwqaently cany a ship into the south-east trade. 
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The course to St. Helena from the Cape la nortb-nordi-weak 
half-west, and it may be safely approached in the night ; 
but ships are not allowed to anchor till they have commu- 
nicated with the shore, either by signal or by a boat sent 
to the fort on Sugar-loaf Point. The best anchorage is m. 
sixteen or eighteen fathoms, with the street of James Town 
open. The geographical site of the town is long. 6° 36^' 
west, lat. 15^ 65^ south.* From St. Helena a ship departs 
with the trade-wind, and may shape a course to pass on 
either side of Ascension as most expedient. From Ascen- 
sion a north-north-west course may be steered for the equa- 
tor, which should be crossed in 18° or 20® west, as l)efore 
directed. From the line a ship ought to keep on the tack 
which will give most northing till she meets the north-eaal 
trade. From lat. 24° or 25° north in this route will be 
seen the gulf- weed, which covers the whole face of the wa- 
ters to about 40° or 41° north lat. By catching a quantity 
of this weed in passing, many curious marine animals may 
be collected which are found upon it. In the gulf-stream 
the temperature of the water is 4° or 5° higher than the 
temperature of the atmosphere. The north-east trade 
generally carries a ship far to the westward, and nothing 
can be conceived more provoking than the continuance of 
easterly winds after a ship has got as far as 30° or 35^ 
north, forcing her daily farther in distance from the ** desired 
haven." It is advisable to pass to the westward of the 
Western Islands or Azores. They are nine in number, with 
safe channels between them all. The two which form the 
north-western corner of the group are most commonly seen 
by homeward-bound ships from India. Flores, the western- 
most, is in lat. 39° 33' north, long. 31° IV west. Corvo if 
separated from Flores by a channel three or four league^ 
wide, and is in lat. 39° 42^' north, long. 31° 6' west. After 
passing the Azores, a direct course should be pursued for 
the Lizard. 

In the foregoing pages the variation of the compass in 
different parts of the globe is rarely mentioned, on account 
of its constant fluctuation, and because it is presumed thai 
every careful navigator ascertains the magnetic variation of 
the compass by observation every twenty-four hours^ when- 

* Capcain Owen— St. Helena, town, long. V> 44' W., lat. ISPM' 8. 
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tmr the weather will admit of it, and corrects his courses 
and bearings accordingly. The local variation of the coni- 
pass, since first observed by Captain Flinders, has been the 
subject of much speculation. For scientific purposes, the 
local variation must be carefully ascertained ; but for the 
eammou uses of navigation it is not quite so important. 



CHAPTER XVn. 

Propoted Steam Commumeation between England and. the 
East InduM by the Red Sea. 

Vsysite of Sir Jobn Maleolin fhmi Bombay to Cosaeir In the Hnfh Lind- 
say Stoamor— Reaaons Ibr prefeniof the Route by Coaaeirio that by 
Baet— 8ize of VesMis— To be nmiined (Vom tbe Indian Navy— CkMla— 
Sir John Malcolm's Opinion of tbe Advantafes of this Communieaiioa 
—Obstacles to it— The Plague— Winds in the Red Sea— Post-office 
Regulations— Mr. Wagborn's Remarks on tbe Navigation of tbe Nil<»— 
StcAin-tugs on the Ganges. 

A COMMUNICATION with India by means of steam has 
lately occupied the attention, not only of individuals, but 
of the government in India. The different passages to In* 
dia round the Cape of Good Hope, by steamers, nave been 
all unsuccessful as to time ; and it may fairly be doubted 
whether steam will ever compete with sails on this long 
passage. The honourable company's ship Thomas Coutts 
made the passage to Bombay in eighty-four days, — the Atlas 
in eighty-three, — and ninety days is not considered as any 
thinff very extraordinary by some of the free-traders, such 
as the Roxburgh Castle and others. Mr. Wagrhom, an 
enterprising officer of the Bengal pilot service, is the princi- 
pal advocate and projector of the passage bv steam round 
the Cape. The route by the Red Sea having been lately 
traversed with complete success by Sir John Malcolm, our 
observations shall be confined to this route. The present 
Pacha of Egypt is highly favourable to the establishment of 
•team-packets at Alexandria, and would afford every facility 
on the land journey, if this great object is undertaken by 
geremiiient. The foUowing observations (in substance) 
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were most kindly supplied by Sir John Malcolm : — He left 
Bombay on the 5th of December, 1830, for England, in the 
honourable company's steamer Hugh Lindsay. Arrived at 
Macula on the 14th of December, and remained there three 
days to take in coals, water, and refreshments. Macula is 
situated on the coast of Arabia, at the mouth of the Red 
Sea, where there is good anchorage and a safe harbour. 
Arrived at Juddah on the 22d of December, and remained 
there two days to take in coals, water, dec. Arrived at Cos- 
seir in Egypt on the 27th of December ; having been at 
anchor nearly six days, and actually steaming from Bombay 
to Cosseir in sixteen days and twelve hours. If Sir John 
had gone to Suez instead of Cosseir, he is of opinion he 
would certainly have reached that place on the 29th, and 
might easily have arrived at Alexandria on the 2d or 3d of 
January ; but he went to Cosseir to meet Lord Clare, the 
new governor of Bombay, who was appointed to succeed 
him. Sir John passed twenty-seven days in Egypt " seeing 
the lions." He then went to Malta in a frigate, which oc- 
cupied eleven days ; a steamer could accomplish it with ease 
in seven. He sailed from Malta in the Meteor steamer on 
4th February, 1831 ; arrived at Gibraltar on 12th February ; 
remained there two days to take in coals, water, &c., and 
sailed on the 14th. Arrived at Falmouth on 25th February, 
having had only three days* fair wind between Malta and 
England. 

Sir John is of opinion that in future two days may be 
saved in the passage from Bombay up the Red Sea by im- 
proving the power of the steamer, and that despatches may 
be carried from Bombay to Alexandria in twenty-four days, 
for nine months of the year ; during the other three months 
the progress of the steamers will be impeded by the violence 
of the northerly winds. Sir John recommends the route by 
Cosseir to Alexandria for passengers, in preference to that 
by Suez, the latter being much exposed to inundation and 
other inconveniences. As to the relative advantages or 
disadvantages of building, it is executed equally well and 
stronger in Bombay than in England. Teak is better than 
oak ; and the Hugh Lindsay was built so correct to the 
model, that her large engines (two of eighty-horse power) 
fitted on to ahnost a hair's breadth. No change has been 
flwde in this vessel, except cutting her paddle-boaidi six 
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inehei, which, tried on the second vojafle, has been found 
Ml improrement, owing perhaps to the depth of water she 
drew when overloaded with ten days* coal, which is three 
if not four dajs' more than this fine man-of-war steamer 
was built to carnr. The Hugh Lindsay steamed from 
Bombay to Co8«eir,.a distance of 2700 miles, in sixteen 
days and twelve hours, which is an average of seven knots 
an hour. The passage from Bombay to Cosseir will, from 
1st September to 1st June, be always made in twenty-one 
days, including the taking in of coals ; and to Suez in twenty- 
three days. Mr. Barker, his majesty's consul-general in 
Egypt, thinks that, with a relay of dromedaries, packets 
BUght be sent by the Desert from Cosseir to Alexandria in 
six or seven days ; and this would prevent the possibility 
of stoppage from the inundation of the Nile. It would also 
iave four or five days' coal in going to Suez and returning, 
and the expense and trouble of depositing and shipping it 
at a place where vessels must anchor five miles from the 
shore. At Cosseir they lie close to the town, and have in 
all weather safe anchorage, besides plentiful supplies, good 
water) and a land carnage for packets and passengers. 
With respect to the latter, few will go this route that do not 
desire to see Upper Egypt ; this they could not do without 
much trouble and expense if they went to Suez. 

With regard to passengers, they should not be counted 
upon as ever likely to remunerate government for the ex- 
pense of steam-vessels between Bomhay and Egypt. These 
vessels should be built as packets. There cannot be a better 
model than the Meteor, or the Admiralty yachts, which are 
about 300 tons, with round stems, and the cabins lighted by 
sky-lights. The vessels for the Red Sea might have about 
two feet beam more than the Meteor, and two sixty, instead 
of two fifty-horse power engines. This would greatly 
increase the speed. They might carry eight or ten passen- 
gers with very limited accommodation, and they could be 
provided with a plain table by the commander of the vessel 
mr half the price charged (the same as his majesty's steamers 
to Malta), the other half going in part payment of coals. 
No other plan wHl succeed. As to passengers, there is not, 
and will not be for many years, any intercourse between 
India and England by this route that will make passengers 
profitable; and no eztia expense is warrantable on thto 



. DIFVIOtJLTY OT SUPPLYING COAL* 373 

aocoont. T\^ expense of boals in the Meteor was eight 
chaldrons per diem ; but this last voyage it wfts diminished 
to seven, from having the fiery-vein coal from Wales. With 
this coal, such a vessel as before mentioned, with sixty-horse 
power, would not require beyond nine chaldrons of coal per 
diem ; and if either Mr. Morgan's ^plan is approved of, or 
the experiment of cylindrical boilers and expansion engines, 
now trying by Captain King at Falmouth under orders of 
the Admiralty, succeeds, which is probable, the consumpticm 
of coal will be decreased one-third. Lord William Bentinck, 
Sir Charles Malcolm, and Captain Wilson, commander of 
the Hugh Lindsay, concur in the opinion of the size of the 
vessels for the Red Sea. Lieutenant Symons was also con- 
•alted (who has for some time commanded the Meteor), and 
Captain King. 

To give success to this plan, the execution of every part 
of it should be left to the government of Bombay, and cer- 
tainly the vessels should in all, except the engines, be built 
and equipped iti^ India. It is further quite essential for this 
and general purposes, that they should be officered and 
manned from the Indian navy. Experienced and steady 
lieutenants or masters will command them, and these should 
not only possess a complete Imowledge of the engines and 
steam-navigation, but the most intelligent midshipmen of 
the Indian navy should be instructed in that science ; while 
English and half-caste boys should be educated, as they 
now are, to supply the place of engineers from England, 
who are a great expense and trouble. 

With regard to coals, government has not yet been suc- 
cessful in finding any in Cutch. The death of Mr. Macul- 
loch, who was a good geologist, has for a period stopped the 

Erosecution of the search in quarters where the coal might 
ave proved less superficial than where first discovered. 
Poctor Christine, who has gone to (he Continent with the 
intention of proceeding to his station at Madras, by Bomr 
bay, has received the sanction of the court of directors to 
employ himself two years in scientific pursuits, and is stated 
by competent judges to be an able geologist. He has prom- 
ised to visit Cutch ; but it would be useful to desire that if 
he is so inclined he should have every reasonable aid, for the 
object is of importance. Until coals are found on the west- 
^m side of India, they must be imported from England f 
Vol. III.— I i 
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trat thflj may be broagfat an ballant at a very moderate nte^ 
•od, witb aU wastage, may, it ie supposed, be deposited at 
ports in the Red Sea cheaper than by the route of EgjrpC 
Vessels going at certain seasons through the Strait of 
Madagascar would lose little by depositing them at Mocha : 
but these are points of mere calculation. The authorities 
in England should be cautious in attending to plans and 
maps as to depdts and other matters connected with this 
part of the subject. Those that give them only know the 
general features of the question. For instance, Socotra 
appears a most desirable place for a dep6t ; but it has yet 
no supplies for a vessel, nor is there any town to ud in 
loading or unloading cargoes of coals. These are for the 
present great objections. The government of Bombay will 
early discover what is best, both for economy and expedi- 
tion ; and a well-qualified young officer of the Indian navy, 
of whom many speak Arabic, should remain at Cosseir as 
an agent to secure quick lading and depositing, and to be 
in communication with the consul-general, to accelerate the 
despatches to Alexandria. 

Dj this route and mode packets from Bombay will cer- 
tainly be delivered for nine months of the year at Alexan- 
dria in twenty-eight days. The passage from Malta to 
that place will not average more than seven or eight days 
for a steamer, and one of a small class kept by his majesty's 
government would be sufficient, if no enterprising individual 
undertakes it, and there is so much traffic that the passen- 
gers would pay well. The Pacha of Egypt neither is nor 
will be inimicfd to this line of communication ; on the con- 
traiy, he will rejoice in this and every opportunity of meet- 
ing the wishes of a country on whose friendship and good 
feeling he has become from his condition so very dependent. 
The attention of the government of Bombay may be so far 
directed to the communication by Bassorah or the Eu- 
phrates, as to send a minute report on the subject ; and 
should it at any period prove more eligible than by the Red 
Sea, the same vessels which answer for the one line will 
perfectly suit the other; and this, therefore, can be no 
ground of delay to the immediate establishment of so im- 
portant an object as a steam-communication with India. 
The following extract, from a minute by Sir John Malcolm^ 
wiO Anther show his oj^on on the lubjeet. These obMi^ 
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▼ations are highly valuahle, proceeding as they do from the 
comprehensive and intelligent mind of Sir John Malcolm, 
who can view the subject in all its bearings with the eye 
of pmotical experience : — 

** I have on several occasions stated the great importance 
of having an establishment of steam-vessels attached to 
the Indian navy, both for purposes of war and keeping up 
the communication with Europe. There is yet only one 
steamer in this service, the Hugh Lindsay ; there cannot 
be a finer vessel for the purposes for which she was built,—- 
that of an armed steamer. She has two engines of eighty- 
horse power each, and can carry eight euns, with cotd for 
six or seven days : goes very fast, and against any sea. 
This vessel, though too expensive and too large to take 
packets to Suez, has been used for that purpose, and per- 
formed the voyage, at a season of the year not the most 
favourable, in twenty-one days* steaming. She actually 
steamed, at as high a pressure as could be applied the first 
MtagCf to Aden, 1640 miles, in ten days and nineteen hours, 
and that with a contrary wind. She went, when deeply 
laden with coal, five and a half knots, but increased her rate 
to full nine knots when lightened. 

** It is the opinion of the superintendent of the Indian 
navy, and has been transmitted as such to the honourable 
the court of directors, that a class of small vessels, like 
those employed in packet service from Milford-haven to 
Ireland, would be the best to keep up the communication 
with Europe by the Red Sea. This is also, I observe, 
from his minute upon the subject, the opinion of the gov- 
ernor-general ; and Captain Wilson, the commander of the 
Hugh Lindsay, on whose judgment, from his full knowledge 
of the seas, and experience of navigation by steam, I would 
implicitly rely, thinks that a vessel of 270 tons, built more 
with a view to the capacity of stowing coal than very rapid 
•teaminff, would make Suez in two stages, taking in coals 
only at Mocha, where, if she did not draw more than ten 
feet, she could be at all seasons in smooth water, and with 
security against every wind. This voyage would require 
that she should carry thirteen days' coals, as it is a distance 
of 1780 miles, and cannot be expected to be performed in 
lesrthan eleven or twelve days. 

** If this quantity of coal cannot be carried, the first stage 
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arait be Maeala, and the lecond Jndda, as at present thes^ 
are both excellent ports for shippinff coals, as a vessel can 
lie close to the shore ; bat hanng three stages instead of 
two would caose a delay of at least two days ; and with two 
Captain Wilson calculates the Toyage from Bombay to 
Suez cannot be performed to m certainty under twenty-fire 
days. But it appears to me, if one of three vessels wae 
kept at Mocha, and her furnace lighted as another hove in 
sight, this voyage would be reduced to three weeks, and 
ample opportunitv given to the steamers to put in order ot 
repair any slight imury to the machinery, as well as to pro« 
cure supplies ; and with the establishment of packets the 
eommunication might be kept up by vessels sailing eveiy 
five or six weeks from Bombay, and nrom Sues nine months 
of the year. In June, July, and August a steamer would 
easily come from the Red Sea ; but could not return againsi 
the violence of the south-west monsoon. There would be 
m great advantage in keeping a small steamer at Mocbaf 
from the power the Indian government would poasese 
of sending, on emergency, a sailing vessel or boat during 
five months of the year, which, having a fair wind, would 
be certain of that passage in fifteen or sixteen days. With 
this number of packets, and another armed steamer, carry 
ing four or six guns, and not drawing more than eight feet 
water, Bombay would be complete in thb essential branch 
of naval estabUshment. Besides the keeping up a rapid 
communication with Europe by the Red Sea, that by the 
Persian Gulf would be improved, and we should, beyond 
ordinary service and putting down piracy, be pnepared to 
give efficient aid in every naval service in India. Nor is it 
speculative to suppose that emergencies may arise on which 
the ready application of this powerful arm of our force on 
the Indus or the Euphrates might be of the most essential 
service to the general interests of the empire. 

** To secure all these objects it is indispensable, in my 
opinion, that in whatever way steamers are employed in 
this quarter, they should be exclusively navigated by the 
Indian navy ; for it is of much importance that^a scientific 
knowledge of the engines and their management should be 
generally diffused throughout ^his service. We must not 
omit the opportunity to form men capable of performing 
and directing all the duties which belong to such vessels 
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With the able and intelligent officers this navy can boast 
off and the number of fine youths it contains, I cannot have 
a doubt but they will easily attain a proficiency in this line 
of service that may prove of much consequence to the 
general interest ; and I must further expect that through 
tile instruction given to European and East Indian boys at 
the Mint and in tbe steamers, we shall be early independent 
of those engineers now sent fi'om England at such expense, 
and who have proved themselves in several cases so un- 
worthy of the liberal treatment and confidence placed in 
them." 

The complete success which has attended the establish- 
ment of steam vessels on our shores has led to exaggerated 
Expectations regarding the proposed steam communication 
with India; aad although great advantages must imme- 
diately accrue from the very commencement, it would be 
unwise to overlook the obstacles whieh really exist. The 
first and greatest is the plague, which, being of periodical 
as well as accidental recurrence, causes a rigorous ad- 
herence to the quarantine laws in the Mediterranean. The 
fbllowing extract of a letter from Sir John Malcolm to* 
Sir George Don, Governor of Gibraltar, refers to this sub- 
ject: — 

"T would not trouble your excellency respecting the 
quarantine on the steamer were it not a question connected 
with the important object of establishing rapid communi- 
cation with India, the success of which depends upon as 
few impediments as possible being made to the delivery of 
packets, and the arrival in England of those charged with 
them. Though it would be an accommodation to me per- 
sonally to have pratique to-morrow before we sail, I could 
not presume to address your excellency on any ground but 
that of the public service. I am more anxious, as I know 
our first statesmen are desirous to promote this communica- 
tion between India and England, and some who are op- 
posed may find in any impediments that occur a ground of 
argument against its establishment from the opinion they 
entertain upon the subject.** 

The plague season at Alexandria commences about the 
80th of February, and ends about the 20th of June. The 
winds in tiie Red Sea are periodical. About the latter end 
wi t/isy tiinially the noitherly winds coxomeiice to blow down 

112 
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the whole Red Sea, and eontinae till October. From Off 
tober to May the southerly winds prevail hi the aouthgrn 
latitude of the Red Sea only. lo the northern latitudes the 
northerly winds prevail during the whole year. The limit* 
of the two opposite winds, or the remon of change, may 
be placed between the 18^ and SO^ ef north latitude. In 
June, July, and August the northerly winds are strongest 
near Suex. The end of June and beginning of July is the 
proper season of arrival at Alexandria. The northerly 
winds do not commence in the southerly part of the Re4 
Sea till the end of May, and continue till October. 

It mast not be overlooked that the existing poet<oflSce 
nsgulations are inimical to private enterprise as connected 
with the eetablishnent of a steam communication to India 
hy the Red Sea. By law all vessels to India are compelled 
to take letter-bags free ; therefore ufi remuneration oaA bo 
derived from the conveyance of letters. 

Mr. Wa^iom's remarks on the navigation of the Nilo 
are as follows :— " There is no river in the world, perhaps, 
that baffles a just description on this head moie than tha 
Nile : its depth at Rosetta is sometimes ten feet. A north- 
eriy gale blowing in the Mediterranean would complete^ 
close this up, and even raise a sand-bank in its plaes^ 
stopping the whole navigatien between Alexandria, by not 
allowing even a passage for the fermt or corn-boats to ar^ 
rive there. This will continue till the torrents gsther, in 
consequence of the sudden cheek thus experienced, and 
again open the same passage by the strength of their 
pressure. Again, there are certain parts in the river, on« 
m particular at Shallakan, where shoals constantly exist | 
the depth of water consequently depends upon the strength 
of the current at the time. It was December when I 
passed, and the depth of water was only two fcet six 
inches at places } there are many others where the channel 
IS only four feet, with deep holes from thirty to forty. 
Steam navig^ion on the Nile could not admit of oemfortt 
becanse the smaU class of the vessel would not allow it ; 
but it would be perfectly useless, as the distance by watef 
dooblee that of the land, and from the caaal of Alexa^itdria 
only bemg navigable three monthA out of twelve; aii4 
if sueh a casualty toek fWee a« the g^ before cteiitipn(i4» 
Um^ would he BOiMM«ommwuQitiMiwUt«vw ttfl tfi% 
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obstacle was removed by the mer*s current washing it 
away." 

The Nile nms ebb the whole year. Mr. Waghom re- 
commends the followin g route : — From London to Ancona 
by land in nine days ; thence to Alexandria by steam in 
seven days; to Suez in five days; from Suez to Bom- 
bay a steamer will generally accomplish the passage in 
twenty-three days, including the stoppage at Mocha for 
supplies. 

Before quitting the subject of steam, it may be as well 
to mention that the Bengal government have adopted a 
plan for establishing steam-tugs for towing passengers* 
baggage, and cargo boats on the Ganges. Many persons 
undergo more fatigue, and are sometimes longer in a voy- 
age from Calcutta to the upper provinces than on that from 
^gland. 



HE END. 
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HARPER'S FAMILY LIBRARY. 

DESIGNED FOR ADULT PERSONS. 



** Booka thai you may carry to theftn^ cmd hold readily in your kandf 
are the mo9t uo^kl t^Ur all. A man will o/ten look at themj and be 
tempted logo oHy token he would have been fingktened at books of a larger 
aizef and of a more erudite appearanee.'*'--DtL. Johmbom. 



Thk propritton of tbe Family Library flsel themselves stimulated to 
liiCT«ued exertions by tbe distingui^ed fayour witb which it has alrea^ 
been received. 

Tbe volumes now before the public may be confidently appealed to 
as proofs of 7«al on the part of the publishers to present to their read«rs 
a series of productions, which, as they are connected, not with ephemeral, 
but witb permanent subjects, may, years hence as well as now, be con- 
sulted for lively amusement as well as solid instruction. 

To render this Library still more worthy of patronage, the proprie- 
tors propose incorporating in it such works of interest and value as 
may appear in the various Libraries and Miscellanies now preparing in 
Europe, inrticularly " Constable's Miscellany,*' the " Edinburgh Cabinet** 
Library, d&c. All these productions, as they emanate flrom tbe press, 
will be submitted to literary gentlemen for inspection ; and none will be 
reprinted but such as shall be (bund calculated to sustain the exalted 
ctuiracter which this Library has already acquired. 

Several well-knpwn authors have been engaged to mmre for it original 
works of an American character, on History, Biography, Travels, Sec. dec. 

Every distin^ •subject will in general be comprehended in one volume, 
or at most in three volumes, which may form either a portion of the 
aeries or a complete work by itself; and each volume will be embellished 
with appropriate engravings. 

The entire series will be tbe production of authors of eminence, who 
have acquired celebrity by their literary labours, and whose names, as 
they appear in succession, will aflbrd the surest guarantee to the public 
for the satisfactory manner in which the subjects will be treated. 

Such is tbe plan by which it is hitended to form an Amtrican Family 
Library f comprising all that is valuaMe in those branches of knowledge 
which most happily unite entertainment with instruction. The utmost 
care will be taken, not only to exclude whatever can have an injurious 
influence on the mind, but to embrace every thing calculated to strengthen 
the best and most salutary impressions. 

With these arrangements and focilities, the publishers flatter them- 
selves that they shall be able to present to their follow-citizens a work 
of unparalleled merit and cheapness, embracing subjects adapted to all 
classes of readers, and famine a body of literature deserving the jmdse 
of having instructed many, and amused all ; and above every other sp»> 
cies of eulogy, of being fit to be introduced, without reserve or exception, 
by tbe father of a Aunily to the domestic circle. Meanwhile, the very low 
price at which it is charged renders more extensive patronage necessfry 
flv its supprat and prosecution. The immediate encouragement, there- 
fore, of those who approve its plan and execution is respectililly solicited. 
Tbe woi^ may be obtained in complete seu, or in separate numbers, 
fkom tbe principal booksellers throughout the United States. 
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Notices of the Famdy Lihrarf. 

"llM pahlitben lunre Utberto M\j dflMrred their dftilj bMivMi^f 
fwaiation by the good taste sihI jodpneni wliich have inlliMneed im 
mnttjtotm vf woriu fbr the FnnUy lAhnry J*— Alkang Dai^ Ad$mrtimr 

**Tbe Family Library— A title which, (torn the TaliMbie and entertain 
taf matter the eollectkm contaiaa* as well aa flrom the careAil style of its 
ftt^iition. it well desenrea. No family, indeed, in which there are ehil> 
dbwQ to be broofhi up, ought to be withotu this Library, as it ftiniisbea 
the readiest resources fnr that edueation which ought to aosompmy ot 
■ueeeed that of the boardiiig<school or the acadvi ny, and is iuftnitfliy mors 
eonduci vo than either to the cultivation of the intellect.*'— JtoUMy Keview, 

** It is the duty of erery person having a fhmily to put this exrelieuif 
Library into the hands of his cbiidreii.**~-iV. Y. UercamtiU A4t>erti»er. 

**H \» one of the reeommeodatloos of the Family Library, that It em* 
braces a large circle of interesting matter, of Imponant inlbnnation and 
agreeable entertaininwt, in a concise manner and a cheap Ibrm. It ia 
eminently calculated (br a popular aerie»— published at a priee m low, 
that persons or the most moderate income mav purchase it— combining t 
matter ano a st>ic that the most ordinary mind may cemprebend it, at tha 
same time that it is cajculaied to raise ilie moral and intellectttal character 
of the people." — ConateUatufn, 

** We hare repeatMly borne testimony to the otillty o^* thl^ wuk. ft ia 
0R9 oftbe brst that lias ever been issued (torn ihe American press, and 
ahoald be in the library of tverjf fiunily desirous of treasuring up use(Vil 
knowledge.**— Bo«<on Statesman. 

** We Teuture the assertioa ttiat there is no publication in the country 
more sniuibiy adapted to the taste and reniiiretnenta or the great masH of 
eommunitv, or better calculated lo raise the int«lleetnal char«')i«r of the 
middling classes of society, than the Family Library.**— BM«m JUojcomc 
ilimfr. 

** We have so often recommended this enterprising and useftal pnblles- 
Cion (the Faintly Library), that we can here only Hdd, that each sucee» 
live numb'-r appeara to eonOrm ita merited popularity.**— N. Y. Ama icon, 

**The little volimiesof thia s«Tiesinilv comport with their title, and are 
In theinaelTea a Fhmily library ."—lY r . Commeraat Adnertuer. 

** We recommend the whole aet of the Funily IJbrary as one afAtha 
cheapeMt means of aflbrding pleasing instruaiuo, and if«ipartiiig a proper 
pride in booka, with whi^h we are aciiuaiiited.'*— (^ $. Gtuettt. 

** It will prove inntmeting and amuaing ic all claasaa. We are piMsed 
to learn that the worka comprising this I ibrary have became, as iliey 
ongtit to be, 4juiie popular anioug the heads of fhrniUes.**—^. Y. Gaz^te, 

**The Fftmily library is. what its name implies, a co'lecticn of rariout 
iriginal worka of lue beat kind, ciintaining reading useflil and liiteresting 
to the fanriily cirrle. It is ne*tly printed, and siHiuld be in every Aunlly 
that can alford it— the price beiug mooeraio.** — New-EnglaruX Palladium, 

** We are pieaaed to see that the pikbliahers have obtdlned snlficient en* 
oourag emeiu to coatinue tiieir valuable Family Library."— ito^imor* Mm- 
fubtican, 

*The l>%mllv Library nreaents, in a compendiooa and convenient ft>mrw 
well-written hlatories or popular men, kingdoms, sciences, Ac. arrantf^d 
and edited by able writers, and drawn entirely fVom the moot omreoi aiid 
accredited autboritiea. It ia, aa it profet«es lo be, a Family Library, trom 
which, at little expense, a houaehold may pcepare thenisclves (br a coik 
■ideration of thosnelemeiltary subjaets of education and aodeiy, withow a 
due acquaintance with which neither man nur woman has claim ip ba 
well bred, or to take their proper plaoa among thooe with whuin thsy 
•bide.**— Cterlesloii Qaxetie, 



Recommendations of the Family Lih ary, 

. Tec fidlowing opinions, selected fh>m highly respectable JcnmiaiB, wfll 
enable thom who are unacquainted with the Family Library to form an 
estimate of itii merits. Numerous other notices, equally fkvourable, and 
flt>m sources equally respectable, might be presented if deemed necessary. 

** The Family Library.— A very excellent, and always entertaining Mis- 
oellany. —Edmbux-gh Review^ No. 103. 

" 7%e Family Library.— We think this series of books entitled to tiM 
extensive patronage they have received (Vom the public. The subjects 
selected are, generally, both useAil and iuteresting in themselves, and are 
treated In a })opular and agreeable manner : the style is clear, easy, and 
flowing, adapted to the taste of general readers, for wluun the books are 
designed. The writers are mostly men of high rank in the literary world, 
and appear to pomess the happy talent of blending instruction with 

amusement We hesitate not to commend it to the public as a valuable 

aeries of works, and worthy a {dace iu every gentleman's library.*'— jlfo^a^ 
sine of Uf^ftd and Entertaining Knowledge. 

** We take the opportunity again to recommend this Suable series <tf 
volumes to the public patronage. We know of no mode in which so much 
entertaining matter may be procured, at so cheap a rate, as in the Fftmily 
Library.*'~iV^. Y. Daily Advertiser. 

** The Fftmily Library should be in the hands of every person. Thus 
Ihr it had tit;ated cf subjects interesting to all, condensed In a perspicuous 

and agreeable style We have so repeatedly spoken of the merits of the 

design of this work, and of the able manner in which it is edited, that on 
this occasion we will only repeat our conviction, that it is worthy a plac« 
10 every library in the country, and will prove one of the most useful as 
it is one of the most interesting publications which has ever issued flt»i 
the American press."— AT. Y. Courier if Enquirer. 

**It is needless at this late period to commend to public attention and 
•ncooiagement the collection of delight Ail works now in a course of pub- 
lication •KMif*'- iqr appropriate title of the Family Library."— JV*. Y. £ue- 
mingJaumaL 

''Wa have repeatedly expressed our on wavering confidence in the 
merits of this valuable series of popular and instructive books. The 
nlmily Library has now reached its sixteenth number, with the inerrasing 
flivour of the enlightened American public ; and we have heard of but 
one dissenting voice among the periodical and newspaper publishers who 
have fi«qnently noticed and applauded the plan and the execution of the 
Family Library. A censure so entirely destitute of reason cannot injure 
a class of publications pure in sentiment and judicious and taateAil in 
eomposttion."— T^ Cabinet of Religion^ \e. 

** The names of the writers employed are a sufflcient surety that the 
■lerit of the Family Library will sufibr no decline.'*— /iT. Y. Evening Post 

**The Family Lilnvry is a collection which should be sought after by 
•very one desirous of procuring the most valuable .new works in tbt 
cheapest and most convenient form.**— JV. Y. Daily Sentinel. 

** Those who condense and arrange such works fbr publication, and 
tliey also who promulgate therii, richly deserve the thanks and patronage 
of all enlightened communities iu the country. The Family Library 
promises to be a most usefhl and cheap repository of the most important 

events of proAne, ancient, and modem history A series of volumes, 

well eonducred, and published with such stirring contents, cannot fUl to 
■nrpass all dry eneyelopodias. or dimise and elaborate hisloriea orbiogi«> 
fhiy, Bifserably trandaled, and eixieoded to tlM vaiy itntdi of v«r 
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VAMILT CLASSICAL UBHART. 

•A tmu r d wMwMiiu i to the Engiyih ntder eanaoC waQ 1m bioagfet 

«TlM fmmajf CUMsicMl Librmj mmy be reckoned as one of the moal 
Imiii iIti innne nf Trnrti ntririe thn nrnimi nf ruMtnittTm ** finnlhirfiT 
Cktttudt, 

** A eerles of werfce under the title of the Family ClasnetU Uknrf 
b now in the eomree of puMieation, whieh will, no doubt, arreot the atten- 
tion ofall ibo adiuirera of elegant and polite literarare— of that Uteratora 
which fbrnia the solid and iteMpensaMe basis oT a sound sod gentknaanly 
•doestkm.**— Ast* Herald, 

** We sre inclined to augur the moot benefldal lesulta to the rising 
generation from the |rian and nature of this puolication ; and we doubt net 
&u under the able auperintendenoe of Mr. Valpy, the valtte of the p twse n i 
work will not exreed its aueoees as a mere liierary apeMfttkin. b ou^ 
10 And a place In etery eehool and private flunily hi the khigds«.*->flH» 
tUJimnud. 

•* The deeign of this pnhHeation is highly laudable: if U be patreoisei 
•ccordlng to Its deserta, we have no hesitation tn saying that ita sucosm 
wiU be Tory eooalderable.*— Alin^wr j^* Adofrf teer. 

*« If we had been eaUed on to oiaie what in our opinion was wanted to 
eomplete the aereral periodicals now ia course of publication, we abould 
have recommended a translation of the most approved ancient writem, ia 
a correspooding atyle. Thi« undertaking, therefbre, of Mr. Valpy'si most 
eompietely meete the view we bad entertained on the subiect. We 
strongly recommend the iHoduction to the notice of schools, as Its perusal 
must tend to implant on the minds of the pnpiU a lore (>tr ancient lore. 
In Ladies* Seminariea the eeries will, indeed, be invaluable— the stores of 
•ntii|uity being thus thrown <^>ua to them.**— P/ymou<A and Dewmpart 
Htraid. 

*- Economy is the order of the day in bodka. The Famtly CUuneaHJ' 
krary will greatly assist the classical laboura of tutors as well as pupiUi. 
We suspect that a period hi arriving when the Greek and Latin authors 
will be more generally read through the medium of t ranslart eas. * C k d 
UnJuim JaurnaL 

** We avail ourselves of the earliest opportunity of introdndng to the 
BOCiee of our readers a vroit which appeara to promise the utmost adTsn- 

Xto tbe rising generation in particular. There is no class of people t» 
n it is not calculated to be uaefUl— to the scholar, it will be an agree* 
able guide and eompanlen ; while those to whom a classical edoeatioa 
has been denied wiM And in It a (rieaaant and a valuable avenue towarda- 
Ihose ancient modela of literanr greaineaa, whi^ even in this age of 
b s a a t a d refinement, we are proud to imitate."— X^crdem Chronicle 

**The Family Cla$$ieal LUfrary will contain the moet correct and elo- 
gant tranalations of the immortal worka of all the great anthora of Greece 
•ad Borne ; an acquaintance with whoee writings is indispensable to evwry 
Bin who la desirous of aoquiring even modem classical attalmnenta."— 
Jdverpool Albion. 

**Tiiis volume promises to be an Invahuible acquiaitioa to those but 
partially acquainted with the Greek and Latin languagea: such of «m 
nir sex more especially as direct their biudable cnrioaity in the ehaanai 
of elaasie literature most find in tranalatinn the very key to die knowledge 
Ikey aeek. The mere tritfe Ibr vvhieh the lover of litsratnre may now 
Avniah hia Ub?ary with an elefaat and unilbrm edition of the beat trans 
iMhNM fVora the elassiea, will, it cannot be doubted, ensure the FamHi^ 
Clattieml Library a walooms reoeption.'*^ Woo<m«r*s EaM$tr OautU, 

**ThiB work will oupply a deauleratum in literatwe; and we hope it 
will meet with onconrafaiiMQt. Thetranalationaofmanvoftheaiideac 
aachsrs, who may be looked On as the gnat atocahoiise of modam Uterai- 
trntuareoutofthoreachofthoBngHahiuBdv; and tUs pBUkvUoi wtt 
nnte than iraesaihle lo alL^^yorAsAsn Qmtm 
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